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Executive Summary

This Maine Statewide Total Maximum Daily Load (TMOb) Nonpoint Source (NPS) Pollutiaeport

has been developed to address water quality impaiisnin 21 rural/suburban streams in Maine that are
affected by nonpoint source (NPS) runoff. This rep® issued to satisfy Section 303(d) of the Faller
Clean Water Act and 40 CFR § 130.7 that requireestto establish the total maximum daily load of
pollutants for those impaired waters. These wathidso were listed as impaired iaine’s 2012
Integrated Water Quality Monitoring and Assessnieeportand have been assessed as not meeting the
criteria in Maine's water quality standards (WQ&)dquatic life protection. The TMDL is an assessine
of the maximum loading that a waterbody can receiitbout exceeding its WQS. NPS pollution, which
includes stormwater runoff, cannot readily be tdaback to a specific source within a watershed. @fne
the major constituents of NPS pollution is sedimeritich contains nutrients that stimulate algaivgio
Excessive algal growth depresses dissolved oxy@#D) (and sedimentation impacts stream habitat
suitability for aquatic life.

This TMDL evaluates NPS pollution using a regiopalhlibrated land-use model that calculates pailuta
loads for nutrients (nitrogen and phosphorus) aatingent. Maine’s WQS do not contain numeric créeri
for nutrients and sediment, therefore a comparattt@nment approach was used to establish patiutio
reduction targets for impaired waters. This appno&gjuires identical modeling procedures be appbed
both impaired watersheds and corresponding watesstiet attain WQS. Pollutant load reductions are
then calculated based on the difference betweerairegh and attainment watersheds. The pollutant
reductions needed to attain WQS vary greatly withenshed condition and the ranges are: sedimemt fro
0% to 94%, nitrogen from 0% to 70% and phosphorasf0% to 78%. Watersheds that needed no
reductions in pollutants were dominated by fores&@dls and the observed impairments are likelytdue
natural conditions, such as the presence of wetlafide overall median reduction values were 24% for
sediment, 26% for nitrogen and 24% for phosphorus.

Each watershed in this TMDL underwent a field assesnt that included documenting conditions within
the stream and on the surrounding terrain that w@ytribute to the observed impairment. These
assessments included measuring instream habitaplisg water quality and documenting areas of
significant runoff (hot spots) in the watershed.dAtailed description of these assessments and the
modelling results are presented for each watersheal separate appendix. The information in each
appendix is designed to support communities arkkbktdders in developing a Watershed Management
Plan (WMP) that will describe the steps needecttoexe pollution reduction targets and to attain 8VQ

DEP received extensive comments on the TMDL, wiaich detailed in Appendix 5. Many stakeholders
were concerned about the implications of MS4 rdgra that may result from the approval of the
TMDL. In response, DEP decided to map the overktvben these watersheds and regulated MS4 areas,
as shown in Appendix 4. The result is that manyheke watersheds have a small overlap between the
two areas, while only one stream is completely aiortd in the regulated area. This information may
have implications for setting stream restoratidongres under the MS4 program.
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1. Introduction

This Maine Statewide Total Maximum Daily Load (TMOb) Nonpoint Source (NPS) Pollutiaeport
has been developed to address water quality impaisnin multiple small rural/suburban streams in
Maine that are affected by nonpoint source (NP&dffuand accompanying pollutants. The waterbodies
in this report, as listed in Table 1, have beeressed as not meeting the criteria for aquaticUge
protection contained within Maine's water qualitgrglards (WQS)The waterbodies were included on
the 2012list of impaired waters based on the results ofous assessment criteria for aquatic life use
support in freshwater streams. This report is idgoesatisfy Section 303(d) of the Federal CleartéVa
Act and 40 CFRs 130.7 that require states to establish the tottimum daily load of pollutants for
those impaired waters previously identified in gt@te. The TMDL represents the maximum loading that
a waterbody can receive without exceeding watelitgustandards.

The waterbodies addressed in this document areiiegphy NPS pollution as a result of anthropogenic
activities within their watersheds. NPS pollutiafso known as stormwater runoff, cannot be tracek b
to a specific source; rather it often comes fronmuanber of diffuse sources within a watershed.
Stormwater runoff is water that doesn't soak i@ ground during a rain storm and instead flows ove
the surface of the ground until it reaches a strdake, estuary, or the ocean, picking up polliganich

as soil, fertilizers, pesticides, manure, and petrm products along the way. One of the major
constituents of NPS pollution is sediment, whichtams a mixture of nutrients (such as phosphonas a
nitrogen), inorganic and organic material that stete algal growth. Excess algal growth consumes
oxygen during respiration and leads to a decreaskevels of dissolved oxygen (DO) in a stream.
Phosphorus and nitrogen are the limiting nutridotsalgal growth and sediment-laden runoff carries
these nutrients into streams.

This TMDL addresses nutrients (nitrogen and phogm)oand sediment in NPS pollution, which have
been identified as the primary contributors todbserved and measured degradation of aquaticdéeru

the impaired waterbodies. Because Maine’s WQS db comtain numeric criteria specifically for
phosphorus, nitrogen, or sediment, a regionallybcated land-use model known as MapShed, and a
comparative attainment approach were used to estapbllution reduction targets for each of the
impaired waterbodies, with pollutant loads estirsditded in Appendix 1.

The comparative attainment approach to TMDL develept requires identical modeling procedures be
applied to impaired watersheds and correspondirtgralaeds that attain WQS for aquatic life and DO.
The attainment watersheds share similar charattsri® the impaired watersheds regarding geogeaphi
area, climate, soil, topography, watershed sizejdeape, development, and land-use patterns. TMDL
loading capacity for each of the three surrogatlufamts for each waterbody is calculated by conmgar
loading results for impaired streams to the appab@attainment stream values.
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TMDLs provide a scientific basis for the developrmand application of a Watershed Management Plan
(WMP), which describes the control measures necg$sachieve WQS. Public participation during the
subsequent preparation of the WMPs is vital tosihecess of resolving water quality impairments.sThi
report includes recommended next steps and contmftsmation to support communities and
stakeholders in developing a WMP in a phased matmagrwill ultimately result in attainment of water
quality standards.

2. Aquatic-Life Impaired Watersand Priority Ranking

This Maine Statewide TMDL for NPS Pollution repsérves as TMDL documentation for multiple fresh
waters in Maine impaired for aquatic life use. Thport addresses impairments in 21 streams that hav
varying attainment goals (Class A, B, or C) andlacated in different geographic areas across tdte.s
Figure 1 shows the locations of the impaired sedgmby major river basin, with the highest number of
impaired segments in the Kennebec and Androscogger basins. Table 1 lists watershed and
waterbody information for each impaired segment.taféhed-specific TMDL summaries containing
watershed descriptions, maps and calculations ppatithe TMDL for each of these impaired streams
are included in Appendix 6 of this report.

Priority Ranking and TMDL Schedules

Section 303(d) of the Clean Water Act requires tatiers on the 303(d) list be ranked in order ofDI1M
development priority. The Maine Department of Eammental Protection (Maine DEP) sets priority
rankings based on a variety of factors, includiegesity of degradation, duration of the impairmeartd
opportunities for remediation. Maine DEP has destigd the streams in this TMDL report for completion
in 2016 (Table 1).

Future TMDL Applicability

Under appropriate circumstances in the future, &P may submit additional TMDLs to the U.S.
Environmental Protection Agency (USEPA) for speciWwaterbodies to be added for NPS TMDL
coverage without resubmitting the approved coreudamt (i.e. this document) at such times. The &utur
submittals will provide detailed information on thdditional impaired waterbodies and their TMDLSs.
Maine will provide public notice for review of trelditional TMDLs either alone, or as part of thdlpu
notice process associated with the biannual revietlve State’s Integrated Water Quality Monitoramd
Assessment Report. If previously unlisted waterbsdire involved, Maine DEP will clearly state its
intent to list the newly assessed waterbodies asiimed, and to apply the appropriate waterbodyifipec
TMDLs.
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Figure 1: Locations of impaired waterbody segments includetlis report
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Table 1. TMDL waterbody and watershed information

June 2016

Note that only the towns in which the impaired widelies are located are listed here. Other towashave portions of a watershed are noted in tiears

appendices.
Receiving . Size TMDL TMDL
Stream Town ADB# Waterbody Listing Cause (miles) Class Priority | Schedule
St. John
Benthic-
Macroinvertebrate
Coloney Brook Fort Fairfield MEO0101000413_146R02 | Limestone Stream B|oasse§ sments 4.5 B H 2016
and Periphyton
(Aufwuchs) Indicator
Bioassessments
Everett Brook Fort Fairfield MEO0101000412_143R01 | Aroostook River Dissolved Oxygen 3.53 B H 2016
Benthic-
Macroinvertebrate
Merritt Brook Presque Isle ME0101000412_143R02 | Aroostook River Bioassessments 2.8 B H 2016
and Periphyton
(Aufwuchs) Indicator
Bioassessments
Penobscot / North Coastal
Burnham Brook Garland MEO0102000510 224R01 | Kenduskeag Stream Dissolved Oxygen 3.73 B H 2016
Charleston / Periphyton (Aufwuchs)
Crooked Brook Corinth MEO0102000510 224R07 | Kenduskeag Stream Indicator 10.6 B H 2016
Bioassessments
Warren Brook Morrill / Bel- MEO0105000218_521R01 Pgssagassawakeag Dissolved Oxygen 6.04 B H 2016
mont / Belfast River
Kennebec
Brackett Brook Palmyra / MEO0103000308_325R02 | EastBranch Dissolved Oxygen 274 B H 2016
Newport Sebasticook River
Carlton Brook Whitefield MEO0105000305_528R06 | Sheepscot River Dissolved Oxygen 55 B H 2016
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Receiving . Size TMDL TMDL
Stream Town ADB# Waterbody Listing Cause (miles) Class Priority | Schedule
Chamberlain Brook Whltefleld / MEO105000305_528R08 Sheepscot River Dissolved Oxygen 3.7 B H 2016
Pittston 01
Choate Brook Windsor MEO0105000305_528R07 West Branch_ Dissolved Oxygen 1.33 A H 2016
Sheepscot River
: Jefferson / . .
Dyer River MEO0105000305_528R03 | Sheepscot River Dissolved Oxygen 9.35 B H 2016
Newcastle
Wales / Cobbossecontee Nutrient/Eutrophication
Jock Stream MEO0103000311_334R03 Biological Indicators & 9.43 B H 2016
Monmouth Lake .
Dissolved Oxygen
Meadow Brook China MEO0105000305_528R05 | W est Branch Dissolved Oxygen 5.94 B H 2016
Sheepscot River
Mill Stream Albion MEO0103000309_327R01 | Fifteenmile Stream Dissolved Oxygen 2.17 B H 2016
St. Albans /
Mulligan Stream Corinna / MEO0103000308_325R03 | Sebasticook Lake Dissolved Oxygen 4.8 B H 2016
Newport
Trout Brook Alna / Wiscasset | ME0105000305_528R04 | Sheepscot River Dissolved Oxygen 7.7 A H 2016
Piscataqua / Saco / Presumpscot / Androscoggin
Duram / Pownal
Chandler River / North MEO0106000102_603R02 | Royal River Dissolved Oxygen 27.19 B H 2016
Yarmouth
Hobbs Brook E;‘I”r;t(’)i’t'f”d / ME0106000103_607R06 | Piscataqua River Dissolved Oxygen 1.54 B H 2016
Penley Brook Auburn MEO0104000210 413R02 | Androscoggin River Dissolved Oxygen 1.57 B H 2016
Thayer Brook Gray MEO0106000103_607R10 | Pleasant River Dissolved Oxygen 4.7 B H 2016
West Brook \é\geri:;ékNorth MEO0106000304_625R03 | Great Works River Dissolved Oxygen 3.22 B H 2016
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Maine’s Nonpoint Source Program and Rural/Suburbdmpaired Streams

Maine’'s NPS Management Program works toward prioigcand restoring surface and groundwater
impaired by pollutants associated with both nonpaaurces and stormwater runoff. The overall
objective of the NPS Program is to prevent, contolabate NPS pollution to lakes, streams, riaers
coastal waters so that beneficial uses of thosergare maintained or improved.

Through this program, Maine DEP funds and admirsstgrant projects to prevent or reduce NPS
pollutants from entering Maine's water resourcagjdets are funded with grant money provided to
Maine DEP by the (USEPA) under Section 319 of thea@ Water Act. Maine public organizations such
as state agencies, soil and water conservationctstregional planning agencies, watershed distri
municipalities, and nonprofit [501(c)(3)] organimats are eligible to receive NPS grants. Annuatly i
April, the NPS Program issues a Request for Prapq$d-P) for competitive NPS Water Pollution
Control Projects. NPS projects help local commaensitiecognize water pollution sources in watersheds
and take action to restore impaired waterbodiesjeBts geared toward restoring impaired waters may
include:

* Watershed SurveysA watershed survey is designed to identify NR8ugpion sources (primarily
soil erosion) in a watershed.

» Watershed-Based Planningd watershed-based plan (WBP) describes overaliorst and
pollution reduction measures needed in a watergbetelp restore water quality. Planning
organizes public and private sector efforts to iignprioritize, and then implement activities to
address priority water-related problems within tha&tershed. Active participation in the WBP
process will include evaluating how to best resttire stream, identify critical source areas
needing best management practices (BMPs), and ifletiie most appropriate funding
mechanisms.

* Implementing Pollution Reduction Measur€ammunities, agencies, and individuals take action
to apply conservation practices or BMPs to elimenat control sources of NPS pollution. Usually
work needs to be focused within a watershed owertth 10 years or more to restore an impaired
waterbody. Maine DEP can provide technical asstgtaand limited financial assistance through
opportunity for NPS water pollution control gramtshelp communities improve watersheds and
restore NPS impaired waters.

More information about the Maine NPS Program cafobed at Maine DEP’s website:
http://www.maine.gov/dep/water/grants/319.html
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3. Pollutant Sources and
Description of I mpairments

This TMDL addresses waterboc
impaired by NPS runoff primarily fra
anthropogenic activities within ¢t
watershed. All land disturbances b
the potential to contribute runoff, t
the degree of disturbance assocl
with agricultural and some subun
land uses is likely the great
contributor of silt and nutrie
enrichment to the waters. The c:
proximity of these land uses to :
stream increases the likelihood that

. . ~ Sediment from Merritt Brook in Presque Isle flowsithe
disturbed and bare soil, contairr _Aroostook River after a rain storm in September 201

phosphorus, nitrogen and sediment wil(Photo: Sean Bernard, Maine DEP)

reach the waterbody. Three common

pollutants in nonpoint source runoff [total phosplw (TP), total nitrogen (TN), and total suspended
solids (TSS)] serve as surrogates for the streghatscontribute to the impairment of aquatic lifge in
the waterbodies addressed by this TMDL.

Elevated nutrient loading and sediment accumulatmmtribute to excess algal growth, which consumes
oxygen during respiration and depresses DO le#dsess soil runoff provides sediment that contains
mixture of nutrients, and inorganic and organiceriat which contributes to enriched macroinvertébra
communities. Phosphorus and nitrogen are the hiitiutrients for algal growth and sediment-laden
runoff carries these adsorbed nutrients into steeam

Excess sediment contributions to streams may ledthbitat degradation and reduced suitability for a
wide spectrum of aquatic life. Over time sedimeatatalters habitat by filling in pools, embedding
substrate in riffles and contributing nutrients.e$l factors change the habitat suitability, whitchurn
shifts the composition of organisms adapted tog\vin the stream. While sediment is not the ontida
affecting habitat in a dynamic stream environmgns, a significant contributor and provides a waable
surrogate for aquatic habitat degradation in tiNEL.

Maine DEP uses a variety of assessment methodsraieda to determine whether a waterbody supports
aquatic life use in a stream or wetland. For exampieasurements of dissolved oxygen or temperature
and surveys of habitat suitability provide physi@ad chemical assessments of waterbody health.
Biomonitoring techniques are used to evaluate tinectsire and function of a resident biological

10
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community in a stream or wetland. For example, yaria§) samples of benthic macroinvertebrates or
algae in streams provides different ways to asesgxtent to which a waterbody supports aqudec li
use.

Atmospheric Deposition

Atmospheric deposition of nutrients that fall witha watershed will reach a waterbody through runoff
from land-deposited material, and direct contadhwain and dry airborne material that settles loa t
waterbody surface. It is assumed that the soilesete buffer and absorb most atmospherically dégubsi
nutrients before they reach the waterbody throhghrainoff processes.

Natural Background Levels

As is true of all watersheds with a history of humfaabitation, the stream watersheds included i thi
TMDL are not pristine and NPS loading has resulfiein human activities. Natural environmental
background levels for the impaired streams wereseptrated from the total NPS load because of the
limited and general nature of available informatigvithout more and detailed site-specific inforroati

on NPS loading, it is very difficult to separatetural background from the total NPS loddSEPA,
1999).

4. Applicable Water Quality Standardsand Numeric Water Quality Tar get

Water quality standards for all surface watershef $tate of Maine have been established by theéVain
Legislature (Title 38 MRSA 8464-470Maine’'s WQS are composed of three parts: classificaand
designated uses, criteria, and antidegradationlagguns. Each of these parts is described below as
pertains to the impaired waters included in thpgore

Under Maine’s Water Classification Program, theté&taf Maine has four tiers of water quality
classifications for freshwater rivers and streamd associated wetlands (AA, A, B, C), each with
designated uses and water quality criteria progidiifferent levels of protection.

The designated uses for each classification ohWweaser rivers and streams, according to Statetstade
described in Table 2.

11
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Table 2:Designated uses for each classification of Mairfiessh surface waters

LIS Designated Uses
Class
Class | Drinking water supply after disinfection, recreation in and on the water, fishing, agriculture,
AA navigation and habitat for fish and other aquatic life.
Drinking water supply after disinfection, recreation in and on the water, fishing, agriculture,
Class A | industrial process and cooling water supply, hydroelectric power generation®, navigation and
habitat for fish and other aquatic life.
Drinking water supply after treatment, recreation in and on the water, fishing, agriculture,
Class B | industrial process and cooling water supply, hydroelectric power generation®, navigation and
habitat for fish and other aquatic life.
Drinking water supply after treatment, recreation in and on the water, fishing, agriculture,
Class C | industrial process and cooling water supply, hydroelectric power generation®, navigation and

habitat for fish and other aquatic life.

The water quality standards relevant to this TMI2part include the designated use of “habitat fein fi
and other aquatic life” (aquatic life use suppdot) each of the classification levels, and the vaie
water quality criteria assigned to each classuyamsarized in Table 3. For example, narrative datésr
aquatic life use support differ for each water guatlassification level. The standards for habratge
from the highest goal (AA, “free flowing and natliya, “natural”), to allowing some level of riskkdm
discharges (B, “unimpaired”), to allowing an incsed level of risk from discharges with some imgéaxst
as long as aquatic life habitat is maintained). Tlasses providing the most protection and lea&t of
impairment have the most stringent water qualiiieda.

! Except as prohibited under Title 12, section 403

12
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Table 3:Applicable narrative and numeric water quality sands for Maine’s fresh surface waters

. Habitat
LLEEEl D'SSOIVed Oxyg_en Narrative Aquatic Life (Biological) Narrative Criteria®
Class Numeric Criteria o
Criteria
Class Free flowing | No direct discharge of pollutants; as naturally
As naturally occurs
AA and natural | occurs
. 0
Class A / ppm,.75/o Natural As naturally occurs
saturation
Discharges shall not cause adverse impact to
aquatic life in that the receiving waters shall be of
R . . i )
Class B 7 ppm,.75/o Unimpaired §uff|C|ent guality to support all aquatic species
saturation indigenous to the receiving water without
detrimental changes to the resident biological
community.
Discharges may cause some changes to aquatic
5 ppm; 60% Habitat for life, provided that the receiving waters shall be of
saturation; 6.5 ppm | fish and sufficient quality to support all species of fish
Class C N T >
(monthly average) | other indigenous to the receiving waters and maintain the
at 22° and 24°F aquatic life | structure and function of the resident biological
community.

! Numeric biocriteria in Maine rule Chapter 579; Classification Attainment Evaluation Using Biological Criteria for Rivers and
Streams.

In addition, Maine WQS have an antidegradation igioa designed to protect and maintain all water
uses and water quality whether or not stated inntaerbody’s classification as of November 28, 1975
[38 MRSA 8464.4.F.]. Uses include aquatic life, iteth recreation, water supply, commercial activity
and ecological, historical or social significancCeEhe antidegradation provision ensures that waste
discharge licenses or a water quality certificatoa issued only when there will be no significampact

on the existing use or failure of the waterbodynieet standards of classification.

5. Loading Capacity: Linking Water Quality and Pollutant Sour ces

Loading Capacity & Linking Pollutant Loading to a Nmeric Target

The loading capacity of a waterbody is the massooktituent pollutants that the water can recewer o
time and still meet WQS. Loading capacity for nanpsource pollutants is best expressed as an Annua
load, in order to normalize the spatial and temipweaaiation associated with instream NPS pollutant
concentrations. The loading capacity for the imgxhistreams is based on a comparative reference
approach to set the allotment for existing andriatfuonpoint sources that will ensure support fosterg

and designated aquatic life uses. The MapShed noadput (Appendix 2) expresses pollutants in terms
of land-based loads which have been broken dowm anunit area basis for comparative purposes.
Appendix 1 lists the estimated pollutant loads he NPS-impaired waters, compared to TMDL load
allocations in attainment watersheds shown beloWainle 4. The comparison of modeled pollutant loads

13
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in impaired waters to the modeled pollutant loadthie appropriate attainment watershed(s) prouides
essential link between pollutant loadings in imediwaters to the numeric targets for TP, TN, an® TS
associated with the appropriate attainment wate{sheEventual attainment of WQS will be assessed
according to Maine’s current listing methodologydamse of the appropriate assessment indicators for
aguatic life use support, as defined in Maine’savguality standards (see Table 3 above).

Table 4: Numeric loading estimates for pollutants of comcen attainment watersheds based on
MapShed modeling results (Appendix 2)

POLLUTANTS?!
(Annual Unit Area Loads)
Stream Region Phosphorus | Nitrogen el
Load Load (1%%%?(9
(kg/halyr) (kg/halyr) Ihalyr)
Martin Stream Kennebec 0.14 3.37 0.01
Footman Brook Penobscot / North Coastal 0.33 6.40 0.06
Upper Kenduskeag Penobscot / North Coastal 0.29 5.60 0.05
Stream
Upper Pleasant South Coastal / Plscataqua./ Saco/ 0.92 4,64 0.02
River Presumpscot / Androscoggin
Moose Brook St. John 0.25 5.90 0.02
Statewide TMDL: Average of Attainment Streams-->
(Applicable to both WLAs and LAS) 22 2.18 0.03

! The TMDL loads can be expressed as a daily maxitoadchby dividing the numeric targets above by 365.

Supporting Documentation - TMDL Approach

This NPS TMDL approach includes measuring varionsirenmental assessment parameters, and
developing a water quality model for each waterstoeestimate pollutant loadings, comparing modeled
loading levels of TP, TN, and TSS in impaired attdiament watersheds, and calculating reductioas th
will ensure attainment of Maine’s WQS. The MaineNPMDL analysis uses the MapShed model to
estimate pollutant loadings. MapShed is an estaddismidrange modeling tool first developed as the
Generalized Watershed Loading Function (GWLF) mdgeHaith and Shoemaker (1987), and Haith et
al. (1992). The model was refined regularly by Essand others at Penn State into a ArcView GIS-based
model called AVGWLF (Evans et al., 2002); it hasemtly transitioned to the open-source MapWindow
GIS and is now called MapShed (Evans& Corradinil20 A key benefit of using MapShed is the
availability of a high quality data set developeader a Quality Assurance Project Plan (NEIWPCC,
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2005), and calibrated to the New England regiom(P&tate University, 2007).

The model uses geographic data (e.g. soils, wadrnsbundaries, land uses), land-use runoff coefttsi

daily weather (temperature and rainfall), and urgaksoil loss equations, to compute flow and pafit
loads. The model was run for each of the 21 impasteeam segments and five attainment streams for a
10 to 15 year period (depending on weather datdaééy). Running the model over this time span
covered a wide range of hydrologic conditions tocamt for variations in nutrient and sediment |oadi
over time. To estimate the TMDL reductions neededttain WQS, the MapShed model results are used
to estimate the existing load in each of the imgghistream segments and the attainment streams. The
difference in estimated pollutant loads betweenitigaired and attainment watersheds is the reductio
needed to achieve WQS for all NPS pollutants oteom

Strengths and Limitations:

Model Strengths:

* MapShed is an established midrange model thatnsmanly accepted to estimate pollutant loads
in river and stream TMDLSs.

* The MapShed model was created using regional idigtat to reflect local watershed conditions to
the greatest extent possible.

* The model makes best use of available GIS land:ogerages to estimate NPS loads.

* The model was run for a 10 to 15 year period t@antfor a wide range of hydrologic conditions
among years.

» Areference approach is a reasonable mechanisstablish criteria for pollutants of concern,
where no regulatory numeric criteria exist.

* The MapShed model and data set have been calitaaitbd New England regional scale.
» The model allows for the manual input of valuesdoiasn field observations.

Model Limitations:

» The MapShed model is a screening-level model tiatiges a general estimate of watershed
nutrient-loading conditions.

* The model and data set have not been calibrattet twatershed-specific scale.

General Critical Assumptions Used in the MapShedi®liog Report:

» All land use of the same category is assumed te e same phosphorus and nitrogen loading
coefficients.

* If no meteorological data are available from witthe watershed, the average values from the two
nearest weather stations are assumed to be refaesenf the watersheds.
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» Land uses were reviewed in the field. However, manges were made to the GIS land-use
coverage.

» Limited field reconnaissance was undertaken to ldgvestimates of livestock, pasture, and
agricultural practices. The associated input pataraeould be improved by additional
observation and surveying natural resource ageociEsmers.

» Streams in agricultural areas were assumed todohes of the stream that directly abutted
agricultural land on at least one bank.

Critical Conditions

The loading capacity for the impaired segmentseists protect water quality and support uses during
critical conditions, which are defined as enviromtiaé conditions that induce a stress response uatay
life. Environmentally stressful conditions involgmonpoint sources may occur throughout the yedr an
depend on the biological requirements of the lif@ge of resident aquatic organisms. Traditionally,
summer low flow periods are considered critical &muatic organisms due the combination of low
velocity, high temperatures and low dissolved oxyddéowever, aquatic organisms that reside in steeam
often confront harsh winter conditions and wintdérew determines the success or failure of native
salmonid species, such as brook trout. Seasomalyflows occur in the winter and native fish areder
stress as they compete for limited winter hab#atdefined by water velocity and unembedded substra
Additionally, trout eggs are incubating in the gehduring the winter and have specific velocity and
dissolved oxygen requirements that may be compentsy the addition of excess sediment. Some
species of stoneflies emerge and develop duringvheer and remain vulnerable to chronic sediment
input. In summary, critical conditions are compiexXlowing water and a major consideration in usarg
average annual load approach for these NPS TMDLs.

TMDL Loading Calculations

The existing loads for nutrients (kg/ha/year) ardiments (1000 kg/hal/year) in the impaired segments
are listed in Appendix 1 (‘Table of Estimated Ptdht Loads (TMDL Allocations)’). Appendix 2, the
‘Modeling Report to Support TMDL Development’, dabes the MapShed modeling results and
calculations used to define TMDL reductions, anthpares existing nutrient and sediment loads in the
impaired streams to TMDL endpoints (loading capesjtderived from the attainment streams listed in
Table 4. An annual time frame provides a mechanisnaddress the daily and seasonal variability
associated with NPS loads. As previously mentioiitegtas not possible to separate natural background
from nonpoint pollution sources in any watershedsaose of the limited and general nature of the
available information.

The reduction in pollutants discussed in this TMDéflects reductions from estimated existing
conditions. Expansion of agricultural and otherelepment activities in watersheds have the potetatia
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increase runoff and associated pollutants. To enthat the TMDL targets are attained, future atési
will need to meet the TMDL targetButure population growth should be assessed ancssit on a
watershed-basis to account for new development.

Seasonal Analysis

Seasonal variation is considered in the allowableual loads of nutrients and sediment which protect
macroinvertebrates and other aquatic life underinflaence of seasonal fluctuations in environmenta
conditions such as flow, rainfall and runoff. Alhnegulated streams in Maine experience seasonal
fluctuations in flow, which influences the concextibn of nutrients and sediment. Typically, higbvik
occur during spring and fall, and low flows occuridg the summer and winter. Snow and rainfall ftino
may contribute variable amounts of nutrients andinsent. Large volumes of runoff may also dilute
instream nutrients and sediment concentrationgr#ipg on the source.

NPS pollution events that occur over the entireryeantribute to the aquatic life impairments

documented in the impaired streams. Therefore, ribmeric targets are applicable year round.
Furthermore, benefits realized from pollutant reauns will occur in all seasons. There is no need t

apply different targets on a seasonal basis bedhesmeasures implemented to meet the numerictsarge
will reduce adverse impacts for the full spectruhstmrms throughout the year. Therefore, the TMDL
adequately accounts for all seasons.

6. TMDL Allocationsand Margin of Safety

According to the Code of Federal Regulations (C#f) govern water quality and management [40 CFR
Part 130.2], the TMDL for a waterbody is equaltie sum of the individual loads from point or Naabn
Pollutant Discharge Elimination System (NPDESegulated
sources (i.e., waste load allocations, WLAs), avadilallocations/ ~ TheMaine Pollutant Discharge
(LAs) from nonpoint or non-NPDES regulated sour¢c Elimination System (MEPDES)
(including natural background conditions). Sect8®8(d) of the permit program ?0””0'_5 HHElEl
Clean Water Act also states that the TMDL must $taldished t;:]ollu;_onhby regul;elmtng loo_mtt Sourfces
at a level necessary to implement the applicable SM@th N grge ek ansmos_ur |
ey ) waters. Point sourcesare any single
seasonal variations and a margin of safety (MOSEghvkakes . - )
_ i ) identifiable source of pollution from
into account any uncertainty or lack of knowledgmaerning which pollutants are discharged.)
the relationship between pollutant loading and watelity.

2 Maine is delegated to issue its own NPDES permitich are then called “MEPDES”.
17
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In equation form, a TMDL is expressed as follows:

TMDL = WLA + LA + MOS
where:
WLA _ Waste Load Allocation (i.e. loadings from point sms or

NPDES/MEPDES regulated sources)

Load Allocation (i.e., loadings from nonpoint soes@r non-

LA - NPDES/MEPDES regulated sources including naturekdpraund)

MOS = Margin of Safety

TMDLs may be expressed in terms of either masgipes, concentration or other appropriate measure
[40 CFR Part 130.2 (i)].

Margin of Safety

TMDL analyses are required by law to include a M@Saccount for uncertainties regarding the
relationship between load and wasteload allocatiang water quality. The MOS can either be exptcit
implicit. If an explicit MOS is used, a portion tfe total allowable loading is actually allocatedthe
MOS. If the MOS is implicit, a specific value istnassigned to the MOS. Use of an implicit MOS is
appropriate when assumptions used to develop thBLTdte believed to be so conservative that they are
sufficient to account for the MOS.

An implicit margin of safety was incorporated irtftte NPS TMDL through conservative assumptions
associated with the selection of the numeric watelity targets based on watersheds that attaiméai
WQS: (1) MapShed calculates pollutant loads withimal losses to the absorptive capacity of landscap
conditions that reduces the runoff the stream wesegi(2) Some of the impaired watersheds contain
riparian buffers and undocumented agricultural BMWkich effectively reduce loading, but were not
factored into the modeling process; (3) A land-useff model, like MapShed, also does not accoant f
instream processes that attenuate nutrients atid setliments during transit, which reduce theytatit
load that moves through the system. These factargidge a MOS to account for uncertainty and
reasonably ensure that WQS will be attained inrtigaired streams.

Load Allocation (LA) and Wasteload Allocation (WLA)

For each impaired waterbody addressed by these TVIRIAs (for background sources, nonpoint

sources, and non-regulated stormwater) are givesdme TP, TN, and TSS allocations as the WLAs (for
MEPDES regulated sources) because the TMDLs areegsgd in terms of annual unit area loads.
(Nutrients are expressed in terms of kg/ha/yealinsent is expressed in terms of 1,000 kg/ha/year.)
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This approach is used because, while WLAs and LAstrhe accounted for, it is not feasible to separat

the loading contributions from nonpoint sourcesn-negulated stormwater, and natural background.
Since the streams addressed by this TMDL are samalldo not have MEPDES regulated discharges,
source-specific WLAs are not needed, and grosgatilans for the WLAs and LAs can be used. The
appropriate loads for TP, TN, and TSS for each irepgawaterbody segment are listed in Appendix 1,
and each is applicable to both WLAs and LAs. Isponse to public comments, a new Appendix 4
explains the overlap between NPS TMDL watershedsregulated MS4 areas. Information is presented
in a tabular form, listed both by town and by stneaatershed name, and maps are also provided.seTho

streams with overlap were originally proposed tartwuded in this TMDL, but have been removed for

further consideration as to how to account for WieA contributions. The Department does expect to
include these in a future update to this TMDL.

7. Implementation and Reasonable Assurance

Water Quality Monitoring Plan

Addressing water quality impairments in these stavill require the identification and assessmdnt o
individual NPS pollution sites in the watershednc® sites are identified, but before Best Managémen
Practices (BMPs) have been applied, stream monga@hould be conducted to establish pre application
conditions. Additional water quality monitoringauld be conducted following BMP implementation to
gauge the effectiveness of the BMPs or engineeesigd solutions, as recommended in the ‘Future
Actions’ section below. As restoration plans pexteMaine Department of Environmental Protection
(Maine DEP) staff will check on the progress tovgaadtainment of Maine’s Water Quality Standards
(WQS) with both water chemistry and biological moning evaluations. Also, Maine DEP’s Biological
Monitoring Program should check on water qualiptss or improvement in the future under the exgstin
rotating basin sampling schedule.

Benthic macroinvertebrates are excellent indicatdrgvater quality. The number of different kinds of
organisms and the abundance of different groupsigeanformation about a waterbody's health. The
Biological Monitoring Program of Maine DEP analyzescroinvertebrate data using a statistical model
that incorporates 30 variables, including macroitelgate richness and abundance, to determine the
probability of a sample attaining statutory ClassBAor C conditions. Combining the model resulith
supporting information, biologists determine ifestms and rivers are attaining the aquatic life gyoal
assigned to them (Davies and Tsomides, 2002).

An ongoing monitoring program is critical to assebe effectiveness of implementation efforts.
Implementation is expected to continue until mamig shows attainment of aquatic life use goals
(macroinvertebrates and/or algae) or dissolved emydO) WQS. Maine DEP will evaluate progress
towards WQS attainment by monitoring aquatic comitesrand DO in the impaired streams. Depending
on the existing impairment(s), benthic macroinvenaées and/or algae, or DO will provide the primary
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metric to measure progress towards attaining WQS.

Recommended Future Actions

The goal of theMaine Statewide Total Maximum Daily Load (TMDioy Nonpoint Source (NPS)
Pollutionis to use a water quality model, MapShed (Apper2jjxo define pollutant loads and set water
quality targets that will ensure compliance withiMas WQS. The nutrient and sediment reductions
listed in the TMDL Allocations (Appendix 1) repregeaverages over the year (given the seasonal
variation of runoff and ambient conditions), andndastrate the need to reduce nutrient and sediment
loads as the key to water quality restoration. [Blael reductions provide a guide for restoratiompland
engineered solutions that will lower the contennofrient and sediment reaching the impaired stsgam
by either reducing the nutrient and sediment candéhe runoff or by reducing the overall amowoht
runoff reaching the stream.

Watershed Inventory and Developing a Watershed Plan

While TMDLs focus on specific waterbody segmentsl apecific pollutant sources, watershed-based
plans (WBP) should be holistic, incorporating thalygant- and site-specific TMDLs into the larger
context of the watershed, including additional watgiality threats, pollutants, and sources. It is
recommended that a detailed watershed plan be af@atlfor each impaired waterbody to focus and
prioritize appropriate restoration measurekns should incorporate on-the-ground mitigaticeasures
and practices that will reduce pollutant loads eortribute in measurable ways to reducing impaitsien
and to meeting WQS. WBPs should be designed toitakeccount information provided in this TMDL,
particularly in the stream-specific appendices.

To begin the restoration process, additional ingatibn is necessary for all impaired watershedsiliy
document problem areas for each WBP or restoratiategy. The usual strategy includes:

1) Conducting parcel-level field work to locate NPSllygmon problems and identify sources of
nutrient and sediment inputs;

2) Minimizing additional disturbance to maintain exgt natural buffering capacity and/or
reestablishing buffers where necessary; and

3) Installing BMPs and incorporating Low Impact Devmioent (LID) techniques for future
development to reduce the impact of NPS pollutiomater hydrology and water quality.

Local stakeholders need to choose the approprisiiesBand stream restoration techniques to reduce NPS
runoff on a case-by case-basis. This TMDL reposties the following information, tools, and cactta
for taking action:

» Results of preliminary watershed assessment resnttiding pollutant load reductions needed
for nutrients and sediment (see Appendix 6).
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» Information on watershed restoration projects, udolg watershed surveys, watershed-based
planning, implementing pollution reduction measuraad grant funding opportunities from
Maine’s NPS Programhttp://www.maine.gov/dep/water/grants/319.html

» Examples of agricultural BMPs (see Appendix 3) ande Pollution Reduction Impact
Comparison Tool (PRedICT) to estimate load redwstiand their associated cost. More
information about this tool can be found dtttp://www.predict.psu.edu/Sub-watershed models
(using MapShed) have been developed for each iegharaterbody addressed by this TMDL (see
Appendix 2). Once more detailed data for site-Bjpeland uses are entered into the base model,
various BMP scenarios can be generated by the ERepobrtion of the model. Copies of the
model and technical support are available uponeasigfuom Maine DEP.

> NPS site tracking tool: The NPS Site Tracker, usedecord and track watershed inventory or
survey information about NPS sites identified iwaershed over time. Electronic copies of the
MS Excel templates and technical support are availliom ME DEP upon request.

8. Public Participation

USEPA regulations [40 CFR 8 130.7(c)(1)(ii)] reguthat calculations to establish TMDLs be subject t
public review. A description of the public partiaipn process and response to public commentsbwill
provided after the public comment period for thigDL has ended. Paper and electronic forms of the
report will be made available for public reviewr(Bperiod of at least 30 days) on Maine DEP’s webs
Electronic notification will be sent to interestpdrties and ads will be placed in the legal adsegi
section of local papers regarding the comment dearal a public meeting sponsored by Maine DEP. The
TMDL and response to all comments will be sent ®EBPA Region 1 in Boston for final approval. The
following is the public notification used for thisMDL.

PUBLIC NOTICE FOR MAINE STATEWIDE NONPOINT SOURGES) POLLUTION TMDL — In
accordance with Section 303(d) of the Clean Watdr &nd implementation regulations in 40 CFR Part
130, the Maine Department of Environmental Protatt{DEP) has prepared a Total Maximum Daily
Load (TMDL) report for waters in the State of Maimath dissolved oxygen and/or aquatic life
impairments associated with NPS pollution. The TMi2port establishes the target nutrient and
sediment loads for the watersheds of the impaitethse waters, provides documentation of impairment
and outlines the reductions needed to meet watalitgustandards. The report is posted at the Maine
DEP website: _http://www.maine.gov/dep/blwg/comnhémt. To receive hard copies, please contact
Melissa Evers at 207-287-3901 or melissa.evers @enaav.

Send all comments by January 29, 2016 to Melissad:WDEP, State House Station #17, Augusta, ME
04333, or email: melissa.evers@maine.gov.
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Appendix 1. Table of Estimated Pollutant Loads (TMDL Allocations)

For each of the impaired waterbodies included in this TMDL, the table below lists the estimated pollutant loads (TMDL load allocations) and
the numeric target (based on modeling results for attainment watersheds).

June 2016

ESTIMATED LOADS
(Annual Unit Area Loads)

TMDL % REDUCTIONS

Water body Name ADB# Town _ Sediment
Phosphorus | Nitrogen (1000 Sediment
(kg/halyr) (kg/halyr) Phosphorus | Nitrogen
kg/halyr) (1000
(kghalyr) | (kgfhalyr) | | o
State-wide Target: Attainment Stream Land-based L oading Average 0.244 5.185 0.03
St. John
Coloney Brook MEO0101000413_146R02 Fort Fairfield 0.838 174 0.237 71% 70% 87%
Everett Brook ME0101000412_143R01 Fort Fairfield 0.801 16.2 0.175 70% 68% 83%
Merritt Brook ME0101000412_143R02 Presque Ide 0.527 12.8 0.100 54% 59% 70%
Penobscot / North Coastal
Burnham Brook ME0102000510_224R01 Garland 0.476 5.8 0.037 49% 10% 18%
Crooked Brook MEO102000510_224R07 Cr(‘:ag'rﬁﬁ”/ 0.330 5.6 0.065 26% 7% 54%
Morrill/Belmont/ o o no
Warren Brook ME0105000218 521R01 Belfast 0.313 6.5 0.022 22% 21% reduction
Kennebec
Brackett Brook ME0103000308_325R02 Palmyra/Newport 0.393 11.13 0.045 38% 53% 33%
I . no no
Carlton Brook MEQ0105000305_528R06 Whitefield 0.171 4.42 0.012 no reduction reduction | reduction
. Whitefield/ : o no
Chamberlain Brook MEQ0105000305_528R08 01 Pittston 0.212 5.70 0.015 no reduction 9% reduction
. . no no
Choate Brook MEQ0105000305_528R07 Windsor 0.140 3.32 0.005 no reduction reduction | reduction
. Jefferson/ , no no
Dyer River ME0105000305_528R03 Newcasile 0.241 431 0.015 no reduction reduction | reduction
Jock Stream ME0103000311 334R03 Wales/Monmouth 0.274 6.69 0.028 11% 23% no
APPENDIX 1 1
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June 2016

ADB#

Town

ESTIMATED LOADS
(Annual Unit Area Loads)

TMDL % REDUCTIONS

Water body Name . Sediment
Phosphorus | Nitrogen (1000 Sediment
(kg/halyr) (kg/halyr) Phosphorus | Nitrogen
kg/halyr) ka/hal ka/hal (1000
(kghalyr) | (kgfhalyr) | | o
State-wide Target: Attainment Stream Land-based L oading Average 0.244 5.185 0.03
reduction
Meadow Brook MEO0105000305_528R05 China 0.289 5.01 0.008 16% no. no
reduction | reduction
Mill Stream MEO0103000309_327R01 Albion 0.267 7.70 0.011 9% 33% no.
reduction
. St. Albans/
Mulligan Stream MEO0103000308_325R03 3 0.370 7.94 0.038 34% 35% 20%
Corinna/Newport
. . no no
Trout Brook MEQ0105000305_528R04 Alna/Wiscasset 0.163 3.35 0.010 no reduction reduction | reduction
Piscataqua / Saco / Presumpscot / Androscoggin
Chandler River ME0106000102 603R02 Duram/Pownal/ 0.291 5.88 0.054 16% 12% 45%
North Yarmouth
Hobbs Brook ME0106000103 607R06 C‘;gfne;'u"’;ﬂd/ 0.679 10.46 0.051 64% 50% 41%
Penley Brook ME0104000210 413R02 Auburn 0.170 7.65 0.022 noreduction | 32% | ..
Thayer Brook ME0106000103_607R10 Gray 0.368 7.94 0.074 34% 35% 60%
West Brook MEO106000304_625R03 Wg';fc\'/\i‘glfh 0.273 6.05 0.036 11% 14% 17%
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Appendix 2. Modeling Methodology & Attainment Stream
Details to Support TMDL Development

MapShed Nutrient Loading Model Overview

MapShed is an established midrange modeling tast fleveloped as the Generalized Watershed
Loading Function (GWLF-E) model by Haith and Shokerain 1987, and Haith et al. in 1992. The
model was refined regularly by Evans, Corrading aehning at Penn State University into an ArcView
GIS-based model called AVGWLF (Evans et al., 20@2has recently transitioned to the open-source
MapWindow GIS and now is now called MapShed (Evan<€orradini, 2012). A key feature of
MapShed is the availability of a high quality datt developed under a Quality Assurance Project Pla
(NEIWPCC 2005), and both model and data were cdblor to the New England region (Penn State
University 2008).

MapShed is an aggregate distributed/lumped parametgershed model that generates loading
estimates for the surface water pollutants of phomgs, nitrogen, total dissolved solids, and fecal
coliform bacteria. The model is distributed in titadllows multiple land use/cover scenarios. Hoerev
loads originating from the watershed are lumpeddog use category, and spatial routing of nutrient
and sediment loads within each watershed is nolad@ For example, all farmland is lumped togethe
and defined by one set of parameter values, anbrai$ted land is lumped together and defined by a
different set of parameter values. The model de¢sccount for active forest operations within &iesl
areas. Other factors that affect the nutrient liadaof a watershed such as livestock numbers and
practices, soil and groundwater nutrient loadsnfpsources, and septic systems are also lumped
together, with each group treated as a unique sourc

MapShed consists of three components. Note thapSWad” refers both to the overall model (all three
components), as well as the first of the threeviddial components. Each is a standalone execufiédle
which can be independently run.

 MapShed, a MapWindow-based interface using GIS to generatéel inputs,
(executable: PrjMngr.eXe

* Generalized Watershed Loading Model (GWLF-E), the hydrology and nutrient loading
model, éxecutable: GWLF-E.exeand

 PRedICT, software to examine various best managementipea@MP) scenarios,
(executable: PRedICT.exe

The first component (MapShed) generates a datdahfdeis used as an input by the second component
(GWLF-E), which in turn generates a data file uasdan input by the third component (PRedICT). In
practice, the first component requires much moramger run-time than the following two. MapShed
takes about 15 minutes to execute, while GWLF dRddfCT are nearly instantaneous.

The overall MapShed model uses well establisheldasal hydrologic equations along with GIS and
weather data to model surface runoff and soil erosihe Soil Conservation Service Curve Number
(SCS-CN) coupled with daily precipitation and temgtere from the National Climatic Data Center
(NCDC) is used to model surface runoff and streamflEvapotranspiration is determined using daily
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weather data and a cover factor dependent on laattaver type. The Universal Soil Loss Equation
(USLE) is used to model monthly erosion and sedinfess. Nutrients (nitrogen, phosphorus, and total
suspended solids) are modeled using export coaftiifor both the dissolved and solid phases from
each type of land use. (Evans et al. 2002, 20082)20rhe model uses geographic data (e.g. soils,
watershed boundaries, land uses), land use rupefficients, daily weather (temperature and ralpfal
and universal soil loss equations, estimates @stiock animal units, and best management practices
(current and future) to compute pollutant loadserms of daily mass and concentration.

The model was run for each of the thirty-four impédistream segments and ten attainment strearas for
15 year period, determined by weather data avéitladRunning the model over this time span covered
a wide range of hydrologic conditions, accounting V¥ariations in nutrient and sediment loading over
time. To estimate the TMDL reductions needed taimttvater quality standards, the GWLF model
results are used to estimate the existing loachah ®f the impaired stream segments and in respecti
attainment watersheds. The difference in estimptdlditant loads between the impaired and attainment
watersheds is the reduction needed to achieve wa#dity criteria for all nonpoint source pollutardf
concern. It is assumed that the reference watesstwedin attainment by a margin greater than 4aro.
other words, they are not at the border betweainatent and impairment. By setting the TMDL target
equal to the reference watershed nutrient loadnaticit margin of safety is therefore in place.

Software
The following software is downloaded framip://www.mapshed.psu.edu/download.htm

* MapWindow v4.6.602 (this specific version, do nptate)
* MapShed v1.0.8 or higher
* MapShed and PRedICT user manuals, plus other stipgpdiocumentation

Model Input Data Overview

In MapShed, there are two data entry phases. Téiepinase, called MapShed, is when GIS layers and
weather data are entered using the GIS interfdoe.s€cond phase, called GWLF-E, is when additional
data can be entered by typing numbers directlyanderies of data entry screens. Overall, a vastiam

of data are entered and processed through the nddal of these data consist of well-establishatl so
equations and constants which were reviewed, butdpisted. Others, such as number of livestock,
agricultural stream miles, and amount of vegetabiwier in agricultural areas, were reviewed inailet
through a combination of in-office and on-site noeth. Each data source is described below.

Most geographic data used in the modeling were ymed for the New England Interstate Water
Pollution Control Commission (NEIWIPCC), are cowkrey an existing Quality Assurance Project
Plan, and were used in model calibration for thehsast region. These data sources were downloaded
from the MapShed website at Penn State, and regpedjento the standard ME Office of GIS projection
(UTM NADBS83 Zone 19N) by FB Environmental using Arell 9. Large files (all grids, plus streams)
were also trimmed using ArcMap 9 to a rectanglghsly larger than the watershed extent, which
greatly reduced computer processing time. Thesesdts are:

* New York/New England Regional data, v1.0.0 or highe
* New York/New England Sections 8 and 9, v1.0.0 ghar
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Other data sets specific to this project were mlediby Maine DEP, the Natural Resource Conservation
Service, and/or FB Environmental, and are descridadolw.

Input Parametersto the GI S Portion of MapShed

There are seven required input data sources, gu® twelve additional optional sources, which are
selected during the GIS portion of MapShed. Mogt dsurces chosen were those developed and
calibrated for the northeast region for NEIWPCCitéNthat the Soil Phosphorus layer uses “Total P”
units (not “Test P” units).

The watershed boundaries were provided by Maine.OBEB default streams layer was initially used,
however, it was discovered that the original strefta showed inconsistent resolution across the. sta
As seen in Figure 1, there were rectangular areagich many ephemeral streams were included, and
others where they were omitted. The border betvileese areas corresponds to USGS quadrangles, and
is believed to be an artificial boundary inherenlder source data. Stream length is a criticatieho
parameter affecting among other things streambaog&ia, therefore an older streams shapefile was
adopted which provided a much more consistent rstnegolution across the state. Table 1 presents all
GIS level inputs and sources. Many are further idesd below in the GWLF-E portion of this report.

Mau st ImtDmN 0

a4 )
A A (, mm ENINM(DKIIW )

Flgure 1 The image on the Ieft shows the default streaysrlprowded by MapShed The |mage on
the right shows a shapefile (hydrol_04202006.stgppfMaine Office of GIS used in this modeling.

Minor changes to the weather data were also neges#éeather data consists of a GIS shapefile
(weather_station.shp) and an associated foldereatthver data (one .csv file for each weather station
The weather data file for Madison, Maine, (sta482v). was found to have columns out of order. This
weather data was formatted of the other weathex filass. Likewise, Station 860 was found to have
formatting errors in the data file (sta860.csv) whiee model attempted to use it for Moose Brook in
Aroostook County. This station was labeled withie shapefile as “Brockton,” although no town or
weather station of that name could be found in thahity. The temperatures in the file were much
different than nearby Houlton, Maine, for the datesgjuestion, therefore this station was deletedhfr

the GIS shapefile, allowing other nearby weathatiats to be used. The edited weather shapefile was
renamed “weather_station_bugfix.shp.”
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Table 1. GIS Level Input Parameters (Shaded Rows are Rebbyr¢he Model)

June 2016

ea.
] via

Data Layers Short Description File Type | Required File Name Notes and Source
Weather Stationg Weather station locations Point Yes Weathe.r_statlon_ SellEE L g / NEIWPCC' i b)./ F
bugfix.shp to correct formatting issues for two stations
: . : , Individually named by| Formatting corrections to Station 4927 by FBE
Weather Directory Weather station directory CSV-files Yes weather station Source: MapShed / NEIWPCC
No point sources identified in the project ar
Point Sources | Point source discharge locations Point No Newwtps.shp Possible future point sources can be entere
shapefile, or manually using GWLF-E.
Basins Basin boundary used for modelingPolygon Yes Individually named by Source: Maine DEP
watershed
. More consistent resolution than default layer.
Streams Map of stream network Line Yes hydrol_04202006.shp Source: ME Office of GIS
Counties County bour:jia:ges -for USLE Polygon No Counties.shp Source: MapShed / NEIWPCC
Septic Systems | Septic system numbers and typesPolygon No Census.shp Source: MapShed / NEIWPCC
Soils Contains various soil-related da] Polygon Yes Soils.shp Source: MapShed / NEIWPCC
Physmgraphlc Contains hydrologic parameter Polygon No Physprov.shp Source: MapShed / NEIWPCC
Provinces data
Only used if one wants to re-distribute loads
Urban Areas Map of urban areas boundaries Polygon No UrbanAreas_ME_2010 for urban watershed across MS4 boundaries.

.shp

Source: US Census

Section > Landuse >

ries,

Land Use/Cover| Map of land use/cover (16 class§¢  Grid Yes sta Source: MapShed / NEIWPCC
DEM with 30 meter resolution used. Some
DEM Elevation grid Grid Yes Section > DEM > sta LGRS qverlapped e §ectlon Sl
so statewide DEM used in those cases.
Source: MapShed / NEIWPCC
Groundwater-N | Background estimate of N in mgfl  Grid No Section > GWN > sta| Source: MapShed / NEIWPCC
: Estimate of soil P in mg/kg of : . . Based on soil texture and land use layers.
Soil-P “Total P” (not “Test P”) Grid No Section > SoilP > sta Source: MapShed / NEIWPCC
APPENDIX 2
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Nutrient runoff concentrations and volumes in Mag&hre based in large part on land uses, which are
contained within a grid file. These land use catmgoare described below. FB Environmental focused
field reconnaissance efforts on land uses idedtifis hay/pasture, cropland, and open land when
estimating livestock (described in the GWLF-E sattielow), since this land use is subject to reddyi
frequent changes and may be miscategorized indinee data. While the land use grid was not edited,
field observations were recorded, and observatiwageflected in the livestock figures enteredrlate

the model.

Water: Water bodies such as lakes, ponds, large streamsGed cell value 1.
Hay/Pasture: Hay or pasture areas where low-lying grassy vegetats predominant. Grid cell value 4.

Cropland: This category refers primarily to row crops. Cova@pps may be included depending upon
how closely surface erosion and nutrient runoffrelateristics resemble row crops or hay/pasture. Use
grid cell values of either 5 or 6 (both are treatbeé same in GWLF-E).

Forest: This category includes areas of coniferous, deaiduar mixed woodlands. Grid cell values of 7,
8 or 9 (all are treated the same in GWLF-E).

Wetland: This category includes both woody and emergentawed, and grid cell values of either 10 or
11 may be used (both are treated the same in GWLF-E

Disturbed: Includes land such as coal mines, quarries, grgitsl transitional land, etc. These types are
treated as “non-vegetated, disturbed” land type<aWLF-E, and may be depicted with grid cell values
12, 13 or 15 (all of these are treated the sam@WILF-E).126

Turf/Golf: Any highly-managed, intensively-fertilized areashwiurfgrass-type vegetation (e.g., golf
courses and sod farms) may be included in thisgeaye Grid cell value of 16 for this category.

Open Land: This category is intended to depict such land tygieslar to “open range” or “grassland”,
such as found in the western part of the UnitegeSta’ hese essentially “natural” areas are typigatiot
cultivated or heavily pastured. Grid cell valueZdf.

Bare Rock: Non-vegetated rocky areas such as found in mourmtaiareas. Grid cell value 22.

Sandy Areas. Use this category for land types such as beachdsdaserts with little or no vegetation.
Grid cell value 14.

Low-Density Residential: Areas with a mixture of constructed materials, widgetation mostly in the
form of lawn grasses, shrubs and/or trees. Impewvisurfaces account for less than 30% of the total
cover. These areas most commonly include largesilogle-family housing units. Grid cell value 17.

Medium-Density Residential: Areas with a mixture of constructed materials, widgetation mostly in
the form of lawn grasses, shrubs and/or trees. tmpes surfaces account for 30-75% of the totalezov
These areas commonly include low and medium dehsitging in suburban or smaller urban areas.
Grid cell value 18.

High-Density Residential: Areas with a mixture of constructed materials, wilgetation mostly in the
form of lawn grasses, shrubs and/or trees. Impervisurfaces account for greater than 75% of thal tot
cover. These areas most commonly include smahdoising or row houses. Some commercial uses,
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usually converted residences, may be present lpresent less than 20% of the total area. Grid cell
value 19.

Low-Density Mixed Urban: Areas with a mixture of constructed materials, wilgetation mostly in the
form of lawn grasses, shrubs and/or trees. Impewvisurfaces account for less than 30% of the total
cover. These areas commonly include schools, fadspitommercial areas and industrial parks with
extensive, surrounding open land. Grid cell value 2

Medium-Density Mixed Urban: Areas with a mixture of constructed materials, widgetation mostly in
the form of lawn grasses, shrubs and/or trees. tmpes surfaces account for 30-75% of the totalezov
These areas are typically found in smaller citiad auburban locations. Grid cell value 20.

High-Density Mixed Urban: Areas with a mixture of constructed materials, widlgetation mostly in the
form of lawn grasses, shrubs and/or trees. Impevisurfaces account for greater than 75% of thal tot
cover. These areas are typically high-intensity ourcial/industrial/institutional zones in large and
small urban areas. They may include some densdemtsal development which should not exceed 20%
of the total area. Grid cell value 3.

The GIS portion of the model was run by selectilhga@ailable weather years, selecting May through
October as the growing season, and leaving theulietsturn flow of 0.4 (fraction of irrigation wate
estimated to return to surface/subsurface flowxhEaatershed was run individually (without sub-
basins or flowlines). For each watershed, a solileeg/as saved to facilitate re-running the modeind
when necessary. Note that when running MapShedad found that clipping the higher resolution
shapefiles and grids to the project area greatiyaded model processing time. When the GIS portfon o
the model was completed, a .gsm file was generateidh was used by the GWLF-E section below.

I nput Parametersfor the GWLF-E Portion of MapShed

The GWLF-E component of MapShed starts with then.§ite generated above. This file consists of a
large number of input parameters dealing with sbidracter, hydrology, weather patterns, nutrient
transport, animal and human populations, and agui@l practices, which were calculated for each
specific watershed based on the GIS data inputsrided above. Virtually every parameter can be
viewed and most can be directly overwritten throaghextensive series of data entry forms. The saill,
nutrient transport, and hydrology parameters aseda@n decades of research by Penn State, including
model calibration specific to the northeast regiomder the NEIWPCC project. Therefore, these
parameters were generally accepted. FB Environirtiased on those parameters for which accuracy
could be best improved through desktop researchirafidld observations. These adjusted parameters
are the following.

Livestock Estimates

MapShed uses the number and type of livestock timat® manure production within the watershed.
Animals are converted to animal units with corregpog nutrient loading rates within the model.
During the pollution source identification phaseatug project, FB Environmental reviewed the laisé u
shapefile as well as recent aerial photos avail#ieugh Google Maps and other public sources to
identify farm fields, pasture, and other open feldhich could potentially be used for livestockv&i

the high resolution of modern aerial photos, sighkvestock were often easy to find. In severaes
areas where livestock had direct access to strearesclearly identified.

APPENDIX 2 Page6 of 34



Maine Statewide TMDL for NPS Pollution June 2016

Researchers then visited each watershed and colivestbck, or the clear evidence of livestockihe
extent possible. Many direct observations of anéredl pasture were made, but in other cases, other
indications were used to count livestock, such ew mlectric fencing, freshly trodden fields and
paddocks, livestock paths, extensive hoof print&l barns with well-tended feed and water troughs
were all used to indicate the presence of livestéekm animal estimates were generally conservative
For example, a small paddock and barn was usualipted as one horse. Large farms were research
online after field visits for additional indicatiasf livestock type and number. All livestock estiemare
well-documented in each watershed specific apperadixvell as in the submitted source identification
reports. Within MapShed, the animal units per tyggelivestock (correlated to much each animal
weighs), as well as manure production per animé) were left at the default values.

MapShed uses an involved set of algorithms to steuhutrient loading from livestock. It considers
monthly time spent grazing, at pasture, direct s&€de stream, daily accumulation on the landscape,
runoff to streams based on daily weather conditiand certain livestock and agricultural practisesh

as plowing manure into the soil and manure managepians. The default values were accepted for
each watershed, unless otherwise noted in the stedrappendix. There were a few watersheds in
which livestock access to streams was clearly inmgaivater quality.

It is important to note that MapShed treats all oranproduced in the watershed as remaining in the
watershed in some form. The model does not diréatijude a mechanism for manure export out of or
import into the watershed. For example, a waterstwedaining a large farm which produces and sells
liquid manure from its livestock would probably exignce lower nutrient loading in reality than what

the model predicts, since much of the manure ipp&d out of the drainage area. Conversely, large
farms which import manure onto their fields frontside the watersheds could result in higher nutrien

loading to streams than the model predicts. Whentus import/export issue seemed likely, it was

noted in the summary, although a detailed estirohthe effects on nutrient loading are probablytbes

handled when doing individual watershed based plans

Percent of Watershed Draining to Ponds or Wetlands

MapShed considers depositional environments suclpoasls and wetland to attenuate watershed
sediment loading. The degree of attenuation isredténto the model by a simple percentage of
watershed draining to a pond or a wetland. AlthodgpShed uses GIS to calculate many variable
(including slope), it is not capable of delineatitmy networks. Therefore, it is necessary to eties
variable manually. FB Environmental estimated thecpnt of watershed draining to a pond or wetland
based on visual inspection of the watershed in Glis estimate made a noticeable difference to the
resulting sediment load estimates in many cases.

Stream Miles and Buffers Within Agricultural Landds

MapShed uses GIS data to calculate stream mildsnwatgricultural land uses, and allows for manual
entry of the stream miles within agricultural lamskes with vegetative buffers. Vegetative buffecngl
streams in agricultural areas attenuate nutrieaadifg by about 40% for N and P, and 50% for sedimen
(those attenuation factors, like most, can be nexdlitvithin MapShed). FB Environmental reviewed
recent, detailed aerial photos from Google Maps @hér publicly available sources to determine the
agricultural stream miles with buffers, as welltatal agricultural stream miles which were used to
override the GIS calculation in the GWLF-E BMP detdry screen.
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Existing Agricultural Best Management Practices

MapShed allows data on existing nutrient reduct8iviPs to be entered into the model. There are
twelve rural BMPs possible within MapShed, eachveitjustable reduction coefficients for N, P, and
Sediment. For this modeling effort, four commonked BMPs were entered using literature values.
More localized data on agricultural practices wauntgrove this component of the model.

» Cover Crops:Cover crops are the use annual or perennial dogsotect soil from erosion
during time periods between harvesting and plantihghe primary crop. The percent of
agricultural acres cover crops are used withinwlagersheds in this TMDL is estimated at 4%
This figure is based on information from the 2003QA Census stating that 4.1% of cropland
acres is left idle or used for cover crops or Bojpprovement activity, and not pastured or grazed
(USDA, 2007).

» Conservation TillageConservation tillage is any kind of system thaivks at least 30% of the
soil surface covered with crop residue after ptamti This reduces soil erosion and runoff and is
one of the most commonly used BMPs. This BMP wasimgd to occur in 42% of agricultural
land. This figure is based on a number given byGbaservation Tillage Information Center’s
2008 Crop Residue Management Survey stating th&i%lof U.S. acres are currently in
conservation tillage (CTIC, 2000).

» Strip Cropping / Contour FarmingThis BMP involves tilling, planting and harvesting
perpendicular to the gradient of a hill or slopengshigh levels of plant residue to reduce soil
erosion from runoff. This BMP was assumed to oéou88% of agricultural lands, based on a
study done at the University of Maryland (Lichterthpel 996).

» Grazing Land Managementhis BMP consists of ensuring adequate vegetaiower on grazed
lands to prevent soil erosion from overgrazingtbieoforms of over-use. This usually employs a
rotational grazing system where hays or legumespkmeted for feed and livestock is rotated
through several fenced pastures. In this TMDL, qurie of 75% of hay and pasture land is
assumed to utilize grazing land management. Thisrrdi is based on a study by Farm
Environmental Management Systems of farming opanatin Canada (Rothwell, 2005).

The remaining possible BMPs within MapShed inclulep residue management, stream fencing,
vegetated buffer strips (within farm fields, nobrd) streams), animal waste management systems
(AWMS), phytase in poultry feed, confined feedingea runoff controls, and agricultural land
retirement. These BMPs were not assumed to ocdhimatthe watershed. Improved data on agricultural
and livestock practices could be rapidly incorpedainto the model as they become available.

Adjusting Slope Length (LS)

When reviewing the model results, an apparent evithr the slope length (LS) calculation for certain
watersheds was discovered. LS is calculated frewagbns, watershed area, and stream length, and
typically ranges from 0.1 to 1.5. Slope length @stf the Universal Soil Loss Equation. LS wasozer
for five watersheds (Carlton, Coloney, Mosher, Bgnand Thayer Brooks), and very close to zero for
three additional watersheds (Adams, Chamberlaith Hoobbs Brooks). These zero and near-zero results
were viewed as likely errors, and a second metfi@dloulating LS was found.
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An alternative digital elevation model (DEM) laywas substituted in MapShed for these watersheds.
This DEM was a clip of the AVGWLF DEM30 developeat fuse with the NEIWPCC project a few
years ago. Two clips were made (northern and soutiaine watersheds) in order to reduce computer
processing time and to deal with watersheds whiarlapped the Section 8 and Section 9 boundary in
in the new MapShed dataset. It therefore matchedB€hmeter pixel size and used the recommended
“flow accumulation” method for that resolution. Balson visual inspection, the alternate DEM appeared
to be virtually identical to the default DEM, hovesythe resulting LS figures were quite differentia
within the expected range. These LS figures wepedyinto the Transport Data Editor in GWLF-E,
changes were saved in a new .gsm file, and GWLFaE we-run. This revision partially resolves
concerns about sediment estimates, although itinsnthe most variable of the three pollutants waithi
the model. FB Environmental will communicate thBsdings to Penn State for model improvement.

Other Input Parameters

There is a vast number of soil, hydrological, antypant transport parameters which operate withe
MapShed model. A brief overview of most of theseisvided below. Within the “Transport Data”
group, the figure for “Sediment A Adjustment,” whicelates to the lateral erosion rate, was manually
changed from 1.0 to 0.1 to match the New Englaretifip value determined when MapShed was run
for NEIWPCC (Penn State, 2007). All of the remagnparameters were left at the default values.

* Transport Data

o Percentage of impervious areas are associateceaath land use.

o Curve numbers (CNI and CNP and CN) are empiricadlyived values that reflect that
relative amounts of surface runoff and infiltratioocurring at a given location based on
combination of soil and land cover and the usemeéefimpervious cover estimate.

o0 The soil erodibility (K) factor is a measure of @rknt soil erosion potential as a function
of soil texture and composition and is pre-deteedifor every soil type.

o Slope-length (LS) factor is a function of overlanthoff and slope and uses a NRCS
equation for estimating the relationship betweapallength and slope gradient for a
given area derived from the DEM and stream layEng. LS numbers were run a second
time for certain watersheds, see section “Adjus8iape Length” above

o Cropping Management (C) factor represents the ietieground cover conditions, soil
conditions, and general management practices dresasion. Erosion Control Practice
(P) factors depict the effectiveness of variousucdtral and non-structural control
practices such as terracing and crop residue mar&gein reducing soil erosion on
cultivated land. Both are derived from tbeunty.shplayer based on mean values for
field crops and slope characteristics. This is@egentative value that may differ from
actual C and P values based on local agricultueadtiges such as use of BMPs and crop
rotations. If more accurate information on croppprgctices is known during the model
time period, the user can edit this informatiomédter reflect local conditions.

o ET Cover Coefficients are based on land use anda-weighted potential
evapotranspiration (PET) values computed by theehas a function of the number of
daylight hours per day, the saturated water vapassure, and the mean daily
temperature on a given day.

o Daylight hours are calculated using the latitudehef centroid of a given watershed and
the growing season is specified directly by the.use
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Rainfall Erosivity Coefficients estimate the raithfatensity factor and vary with season
and geographic location.

The Groundwater Seepage Coefficient (related tdrdmion of infiltrated water lost to
an underlying aquifer or deep saturated zone)titoseero, because it is assumed that the
water table does not fluctuate appreciably fronr yegear.

Groundwater Recession Coefficient values can henattd from historical stream flow
records using standard hydrograph separation tgeési A value of 0.06 is common in
the northeast (Haitét al, 1992), and typically range nationwide from 0.6Dt2.
Unsaturated Available Water-Holding Capacity iscaédted using the soils data layer.
Sediment Delivery Ratio is based on the premisé d@heertain percentage of material
eroded from the land surface is deposited prioreghing nearby waterbodies and is
related to the amount that reaches the outletgdpfen watershed (sediment yield).

Lateral erosion rate (Sediment A Factor and Seddjugtment) estimates streambank
erosion based on animal density, curve number,esodibility, mean watershed slope,
and percent of developed land in the watershed.

Stream and Ground Extract factors are based oWiier Extraction layer for surface
and groundwater withdrawals. If no water extractlaper is provided, inputs can be
entered manually if known sources of irrigation smowmaking activities may be
affecting the water budget.

Percent of Tile Drained area is specified by ther éigr input to a tile drain flow equation
that assumes 50% of the surface and subsurfaceethav month are redistributed to tile
drain flow in areas identified as being served bghssystems. This volume is multiplied
by the event mean concentrations provided by tieeafor N, P, and sediment to
calculate loads for each in kg/month.

e Nutrient Data

o

APPENDIX 2

Rural runoff nutrient concentrations are associat@t overland runoff, point sources,
and subsurface discharges to the stream. Nutrigeds| from non-urban areas are
transported in runoff water and eroded soil fromrses areas. Default dissolved N and P
concentrations are based on literature sources.

Urban runoff nutrient accumulation rates use thecept of nutrient build-up and wash-
off to estimate nutrient loads from urban areas #ssumed that nutrients accumulate on
urban surfaces over time from various inputs (apphesc deposition, animal litter, street
refuse, etc.) and are washed off by periodic rdiefeents. Default values for different
urban categories are derived primarily from ther&ture.

Point Source Discharges is provided by the useal@n directly from the Point Source
layer that contains information on estimated mgnbhland P loads from major industrial
and municipal wastewater treatment plants. It issgae for the user to specify variable
effluent flows and nutrient concentrations on a thhnbasis for any point source
discharge using the Point Source Editor Tool.

N and P in groundwater are automatically calculaisohg a regression equation and
area-weighted values of N and P concentrationsonrglwater based on land use and
rock type.

The default value of 2000 mg/kg is estimated fomNsediment. The user can specify
more accurate local information. The P in sedimerdstimated using a soil P grid for
soil test P or total P and the area-weighted vafltie concentration.
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(0]

Septic system loads are based on the number afreeserved by septic systems in the
watershed derived from the census tract layer. Gheenitrogen loads from septic
systems for a given watershed have been deterntimedptal load is reduced by a factor
(about 61%) to account for losses in subsurfaceirastream flow due to denitrification.
Per capita values for nutrient loads in septic tafikient and values for nutrient uptake
by plants are based on suggested literature values.

Tile drain nutrient concentrations are derived gsastimated tile drain water volumes
and typical in-drain concentrations drawn from thierature. These are default
concentrations for N, P, and sediment.

* Animal Data

0]
0]

o

Determining t

No confined animal feeding areas (AFO) were entered

The loss rate values for manure from pasture, &edhd field spreading for N, P, and
sediment.

For grazing animals, the percent of time spentiggaand percent of time spent in stream
are based on literature values.

All values related to pathogen loadings were lafthanged.

heTMDL

MapShed was run according to the detailed inswoctnanual provided by Penn State (Evans &
Corradini 2012), using the input parameters stataove. Nutrient loading estimates in terms of mass
per unit watershed area per year for total phoggh¢rP), total nitrogen (TN), and sediment were

calculated for

impaired streams.

The TMDL was generated by determining loading value attainment stream watersheds. A set of

attainment st

reams for possible use in developiegTtMDL was provided to FB Environmental by

Maine DEP. Both impaired and attainment watershedssimilar overall characteristics with the same

range of land

uses. Specifically, both groups hatkaningfully high level of agriculture, and littie no

urbanized areas. From this larger list of attaintm&neams, a set of five representative attainment
watersheds were selected from across the statel lmassimilar watershed size and land use as the
impaired streams, along with the quantity and duabf assessment data. Figure 2 indicates the
locations of each attainment stream watershed ws#dds TMDL. A statewide TMDL was set as the

average load

ing value of these five streams (Ta@pleThe difference between pollutant loading in

impaired and attainment watersheds representedpéneent reduction needed in each impaired

watershed.
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Figure 2: Attainment streams used in this TMDL.

Table 2: Attainment Streams and the TMDL Figures

June 2016

Attainment Streams Town TPload | TNload | Sediment load
(kg/halyr) | (kg/halyr) | (1000 kg/halyr)
Martin Stream Fairfield 0.14 3.4 0.008
Footman Brook Exeter 0.33 6.4 0.058
Upper Kenduskeag Stream Corinth 0.29 5.6 0.047
Upper Pleasant River Gray 0.22 4.6 0.016
Moose Brook Houlton 0.25 59 0.022
Total Maximum Daily L oad: 0.24 52 0.030
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FooTMAN BROOK DESCRIPTION

Footman Brook is located in the Penobscot Rivershed
the towns of Corinna and Exeter, Maine, with sm
portions of the watershed within the surroundingrs
of Garland and Dexter. Covering an area
approximately 6.7 square miles, the watershed
predominantly forested (77%). Agricultural area5%)
are located throughout the watershed and
concentrated along major roadways. The watersher &
3.6% developed, with development observed as | :&2&
density rural-residential such as farm houses. &ddt
account for about 4% of the watershed and a lavler
1% of the watershed consists of impervious cover.

Footman Brook is a statutory Class B stream thaired

Class A numeric aquatic life criteria for benth

macroinvertebrates in 2001 at Station 309. Dissbh

oxygen during the 2001 sampling event was above the

Class B criterion of 7 ppm (1 data point). Footman Brook at Station 309
Photo: FB Environmental

Footman Brook originates in a wetland area in G@in

and flows southeast through Corinna and Exeter. pBaghwas conducted at Station 309, where
Footman Brook crosses Exeter Road. The immediatewsuding landscape is forested, but there are
corn fields just to the north of the sampling locat

Agricultural activities in the watershed are don@thby large hayfields, some of which appearedeto b

unmanaged. Row crops (primarily corn) are founthi southern portion of the watershed along Cider
Hill Road and Exeter Road, and in the northeadtiseof the watershed at the intersection of Pullen
and Otis Roads. Large hay fields were noted alotkind Road and Airport Road. The only livestock

observed were a few cows and a bull located onnatlRoad. Figure 3 (below) displays land use in the
Footman Brook watershed.

No portions of Footman Brook flow through or withib feet of agricultural areas. The entire lendth o

Footman Brook is very well buffered, excluding the road crossings on Cider Hill Road and Exeter
Road which were also observed as well vegetated.
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Figure 3: Land Use in the Footman Brook Watershed
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MARTIN STREAM DESCRIPTION

Martin Stream is located in the Kennebec Riversk~~ _________
in the towns of Fairfield, Norridgewock an ..
Oakland. The majority of the watershed is locar £
within the town of Fairfield but small portions tife
watershed are located within the surrounding tov *
of Skowhegan, Norridgewock Smithfield ar
Oakland. The watershed covers approximately
square miles and is composed primarily of for
(82%) and wetland (9%) with some areas
development (3%) and agriculture (6%).

Martin Stream is a statutory Class B stream t
attained Class B numeric aquatic life criteria 1 &
benthic macroinvertebrates in 2012 at Station 6 &
and narrative aquatic life standards for algaeG022 &
and 2012. Dissolved oxygen measured twice in 2 |
at Station 609 was once slightly below the Class
criterion of 7 ppm (at 6.7 ppm) and once above
criterion. No major hotspots were found during t
NPS survey.

Martin Stream begins just south of Hussey Hill Road Martin Stream near Station 609
in Oakland, ME, continues north through forested and the Middle Road (Route 104) Crossing
land, crosses the Oakland-Fairfield border, turns Photo: FB Environmental

northwest to follow parallel to and cross Martin

Stream Road in Fairfield, flows east at the confaeewith Alder Brook, crosses Norridgewock Road
(Route 139) in Fairfield, flows southeast, and endar the sampling site (Station 609) at the Middle
Road (Route 104) crossing in Fairfield. Multipléutaries flow into Martin Stream, particularly Add
Brook and Tobey Brook in Norridgewock, and Lost &@tan Fairfield.

Low-density residential development is found aldvigrtin Stream Road and Norridgewock Road.
Some agricultural areas, mainly hayfields and sdwestock, were observed on the northern end of
Martin Stream Road and along Covell Road in Noeisgck and Fairfield, respectively. Figure 5

(below) displays land use in the Martin Stream wsited.

As shown in Figure 6, 1.2 miles of Martin Streand dributaries flow through or within 75 feet of
agricultural areas, and 1.1 miles, or 92%, of ttesas have vegetative buffers.
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Figure 5: Land Use in the Martin Stream Watershed. Note that watershed size is incorrectly

indicated as 34.4 square miles. Martin Stream Dasmn, above, and Figure 6, below, provide the
correct size of 41.5 square miles.
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Figure 6: Agricultural Stream Buffers in the Martin Streanawfshed
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M o0SE BROOK DESCRIPTION

Moose Brook located in the St. John Rivershed entttwns
of Hammond, Ludlow, Houlton and New Limerick, Maine
The majority of the watershed is located within tben of
Ludlow but small portions of the watershed are feda
within the surrounding towns of Hammond, Houltordan §
New Limerick. The watershed covers an area of $@uare
miles and is mainly forested (63%) with large agjtigeral
areas (18%) concentrated in the downstream or seadtern
portion of the watershed. The upstream forestedsaeand
wetland complexes (16%) likely help maintain a treal
stream as it moves though more agriculturally dewed
areas. The stream is mostly well buffered by nétur
vegetation. The Moose Brook watershed has minim
development (3%).

Moose Brook is a statutory Class B stream thatinsith
Class B numeric aquatic life criteria for benthic
macroinvertebrates in 1999 and 2000 at Stations at@&b
467. It also attained narrative aquatic life stadddor algae
in 1999 at Stations 466 and 467, and in 2004 dio®td67.
Dissolved oxygen measured on three occasions id 20d
2005 at Stations 466 and 467 was above the Class B
criterion of 7 ppm.

Moose Brook at the
Route 2 crossing.
Photo: FB Environmental

Large areas of crop land in the lower watershedatomotential for erosion and runoff, but may ballw
buffered by the large amount of forested land witthie watershed. Only 10 cows were observed in the
watershed during the NPS survey. Figure 7 (beltwys land use in the Moose Brook watershed.

As shown in Figure 8, 1.2 miles of Moose Brook dndutaries flow through or within 75 feet of
agricultural areas, and 0.9 miles, or 75%, of thEs#ions have vegetative buffers.
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Figure7: Land Use in the Moose Brook Watershed
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Figure 8: Agricultural Stream Buffers in the Moose Brook Watesd
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UPPER KENDUSKEAG STREAM DESCRIPTION

The Upper Kenduskeag Stream is located th
Penobscot Rivershed in the towns of Dextel
Garland, Exeter, and Corinth, with the majority
of the watershed located within Garland; a sma
portion of the watershed is also located withir & /
the town of Charleston. The watershed cover ES S
approximately 26 square miles, and is |
predominantly forested (74%), with large
agricultural fields (13%) scattered throughou
and rural residential development alonc
roadways. The Upper Kenduskeag Strear
watershed is lightly developed (6%) and ha:
some wetlands (6.5%) concentrated primarily it
the downstream eastern portion of the
watershed. See Figure 9 (below) for land use i
the Upper Kenduskeag watershed.

Upper Kenduskeag Stream at Station 508
The Upper Kenduskeag Stream originates in a Photo: FB Environmental
wetland area in Dexter and flows east and
southeast crossing multiple roads to its endpdirth@ Exeter Road crossing in Corinth (DEP Station
508). A total of 60 cows, 9 horses and 4 goats wbeerved within the watershed.

Upper Kenduskeag Stream is a statutory Class Bstrimat attained Class A numeric aquatic life
criteria for benthic macroinvertebrates in 2001 angd011 at Station 508 in Corinth. The streamrthtl
meet narrative aquatic life standards for alga20@1 but attained Class A standards in 2011 ato@tat
508. Dissolved oxygen measured on six occasio880i, 2005 and 2011 at Station 508 was above the
Class B criterion of 7 ppm.

As shown in Figure 10, 2.3 miles of Upper Kendugk8&ream and tributaries flow through or within 75
feet of agricultural areas, and 0.8 miles, or 36%these portions have vegetative buffers.
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Figure 9: Land Use in the Upper Kenduskeag Stream Watershed
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Figure 10: Agricultural Stream Buffers in the Upper Kendusk&iggam Watershed
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UPPER PLEASANT RIVER DESCRIPTION

The Upper Pleasant River is located in the sousisted
region and covers 5.8 square miles in the townralyG
Maine. The watershed is predominantly foreste g
(71.3%), but has some agricultural areas (6.4%) a E#E
developed land (11.9%). See Figure 11 (below) fc S
land use in the Upper Pleasant River watershed.

The river originates in a forested area in the heri
portion of the watershed. It then flows southwes
through a wetland and across two major roadwa
(Interstate 95 and Portland Road) that run nortiikso
bisecting the watershed. The Upper Pleasant Ringar t
continues east into a low density residential are %% ;
intersects three roadways (Hunt's Hill Road, Barke — s s s
Avenue, and Totten Road) before its confluence wit.,

the Pleasant River. Upper Pleasant River at Station 394
on Totten Road in Gray.
Photo: FB Environmental

Upper Pleasant River is a statutory Class B strémamn
attained Class B numeric aquatic life criteria for
benthic macroinvertebrates in 1999, 2005 and 20H83aion 394. It also attained narrative aquifiec
standards for algae at Station 394 in 1999, 200052and 2010. Dissolved oxygen measured on seven
occasions in 2005 and 2010 at Station 394 was bislewClass B criterion of 7 ppm (at 6.5 ppm) on two
occasions but above the criterion on five occasioMisine DEP staff attributed the low values to the
effects of the large wetland at Gray Meadows rathan nonpoint source pollution (Evers, personal
communication).

As shown in Figure 12, 0.2 miles of Upper Pleastimer and tributaries flow through or within 75 fee
of agricultural areas, and 0.09 miles, or 45%hefke portions have vegetative buffers.
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Figure 11: Land Use in the Upper Pleasant River Watershed
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RAPID HABITAT ASSESSMENT

A Habitat Assessment survey was conducted on
both the impaired and attainment streams. The RAPID HABITAT ASSESSMENT
assessment approach is based on Rapid SCORES
Bioassessment Protocols for Use in Wadeable for Attainment and Impaired Streams
Streams and River@arbour et al., 1999), which 200
integrates various parameters relating to the
structure of physical habitat. The habitat 160
assessments include a general description of the
site, physical characterization and visual
assessment of in-stream and riparian habitat 180 1—¢ t
quality.

170 +—¥%
Based on Rapid Bioassessment protocols for low
or high gradient streams, each attainment reach o 160 ¢
was given a score from O to 200. Higher scores| 8 4 .
indicate better quality of habitat. The range of g 150 —e—Attainment
habitat assessment scores for attainment stream| 5 —o—Impaired
was 155 to 179. T

140
Habitat assessments were conducted on a
relatively short sample reach (about 100-200 130
meters for a typical small stream) that was located
near the most downstream Maine DEP sample 120
station in the watershed. For both impaired and *
attainment streams, the assessment location wa 110
usually near a road crossing for ease of access
Further assessment of this parameter, including 100
effects of proximity to road crossings and

regional variation, is recommended. Figure 13
(right) shows habitat assessment scores for all Figure 13: Habitat Assessment Scores
attainment and impaired streams.

Livestock Estimates

MapShed automatically converts animal numbers artonal units (equal to 1000 kg of livestock),
which have associated animal-specific nutrient potion rates by livestock type. Manure and nutrient
generation by livestock is added to nutrient rurfagtires specific to each land use type. Manure is
routed through three primary transport mechanis(d3: Runoff from confined spaces, such as
barnyards, (2) runoff from crop and pasture lan@sewanimal waste has been applied, and (3) runoff
from pasture from grazing animals. Pollutant logdolue to livestock is provided in the MapShed
results. Table 3 (below) provides estimates ofsliwek (numbers of animals) in the attainment stream
watersheds.

The attainment streams, in general, show lowestogk numbers than in the majority of the impaired

stream watersheds. Per square miles of waterskeaq @ne figures remain very low and average just
under 2 animals per square mile. In impaired whtats, livestock numbers ranged from zero to 44 per
square mile, with an average of 7.0 per square mile
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Table 3: Livestock Estimates in Attainment Stream Watersheds
Type Footman | Martin | Moose | Upper Kenduskeag | Upper .Pleagant Total
Brook | Stream | Brook Stream River
Dairy Cows 10 50 15 75
Beef Cows 5 10 15
Broilers
Layers
Hogs/Swine
Sheep
Horses 9 9
Turkeys
Other 4 4
Total 5 0 10 73 15 103
Average
Animalssgmi.|] 1 | 0o | 1 | 3 | 3 | 16

Vegetated Stream Buffer in Agricultural Areas

Vegetated stream buffers are areas of trees, shanld#or grasses adjacent to streams, lakes, ponds
wetlands which provide nutrient loading attenuat{&vans & Corradini, 2012). MapShed considers
natural vegetated stream buffers within agricultam@as as providing nutrient load attenuation. The
width of buffer strips is not defined within the pfahed manual, and was considered to be 75 feet for
this analysis. Geographic Information System (Gd8alysis of recent aerial photos along with field
reconnaissance observations were used to estitmataumber of agricultural stream miles with and
without vegetative buffers, and these estimate®weectly entered into the model.

As discussed in the attainment stream watershextigisns above, very few portions of the attaintnen
streams flow through or within 75 feet of agricuttulands. In cases where portions of the stream do
flow near agricultural areas, the attainment stseane commonly very well buffered from agricultural
runoff. Table 4 (below) displays agricultural streaniles and agricultural stream buffer miles fdr al
attainment streams. Agricultural stream miles (asdeted) with a 75-foot vegetated buffer in the
attainment stream watersheds ranged from 34% to\W2koan average of 61% buffered stream miles.
By contrast, agricultural stream miles with buffeasged from 6 to 100%, with an average of 49% in
impaired watersheds.

Table 4: Vegetative Buffers to Agricultural Lands in Attaient Stream Watersheds

Footman | Martin | Moose s Upper
Kenduskeag | Pleasant | Average
Brook | Stream | Brook _
Stream River
Total Stream Miles*
(As Modeled) 3.9 73.2 23.1 38.3 7.6 29.2
Agricultural Stream Miles 0 1.2 1.2 2.3 0.22 1.0
Percent Agricultural . . , . )
Stream Miles Buffered n/a 92% 75% 35% 41% | 61%

* Including tributaries.
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Attenuation by Lakes, Ponds and Wetlands

MapShed considers depositional environments sucpoasls and wetlands to attenuate watershed
sediment loading. This information is entered itite model by a simple percentage of watershed
draining to a pond or a wetland. The percent ofevgted draining to a wetland in the attainment
watersheds ranged from 15% to 60% with an averdd@b% (Table 5, below). By comparison, the
percent of watershed draining to a wetland in imgzhstream watersheds ranged from 0% to 75%, with
an average of 12%.

Table 5: Attenuation by Lakes, Ponds and Wetlands in thaidthent Stream Watersheds

Footman | Martin M oose 3fpEs SJglpes
Kenduskeag Pleasant Average
Brook Stream Brook )

Stream River

Watgrshed Areathat 4% 9% 16% o 9% 9%
isWetland
Watershed Area 0 0 0 0 0 0

Draining to Wetlands 18% 60% 20% 15% 60% 35%

NUTRIENT M ODELING RESULTS

The MapShed model simulates surface runoff usinly deeather inputs of rainfall and temperature.
Erosion and sediment yields are estimated usingtimhpoerosion calculations based on land use, soll
composition, and slope values for each source &esdiment delivery ratio based on the area of the
watershed and a transport capacity based on avelage runoff is then applied to the calculated
erosion figures. Sediment loading for each sourea &.e., land cover category) is then determined
(Evans & Corradini, 2012).

Below in Tables 6, 7, and 8, loading for phosphpnisogen, and sediment are presented for each of
the attainment stream watersheds. There are tweg@aés of loads: sources and pathways. The
pathways represent additional loads which, accgrdinMapShed developers, originally are derived

from the same source categories, and in the saopomions, as the source loads (Evans, personal
communication).

The MapShed output data selected for this TMDLxXpressed as kilograms per hectare per year by
source and land use category. The TMDL is the geedd five attainment stream loading values for
each pollutant, defining a single statewide TMDIailp values may be derived by dividing the annual
figure by 365.
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Table 6: Total Phosphorus Results and Total Maximum Daityad. Calculations for Attainment
Streams

Total Phosphorus
kalyr
Footman Martin Moose IPIPED 2R
Sour ces/Pathways Kenduskeag Pleasant
Brook Stream Brook Stream River
Sour ce L oads
Hay/Pasture 57.1 93.8 36.5 204.4 47.3
Crop land 236.6 156.1 468.1 520.2 17.1
Forest 37.5 122.9 49.3 140.9 34.4
Wetland 3.4 28.5 27.0 20.7 6.5
Disturbed Land 0 0.3 3.5 0 0
Sandy Areas 0 0
Low Density Mixed 0.3 9.1 7.8 3.9 10.7
Medium Density Mixed 0 0 0 0 0
High Density Mixed 28.0 86.7 23.1 175.2 28.0
Low Density Residential 0 0 0.3 0 2.7
Medium Density Residential 0 0 0 0 0
High Density Residential 0 0 0 0 0
Farm Animals 7.0 0.0 17.4 146.1 28.7
Septic Systems 0.8 194 0.8 3.2 4.2
Source Load Total: 370.6 516.9 633.7 1214.5 179.4
Pathway L oad
Stream Banks 1.0 13.2 5.7 20.1 1.7
Subsurface / Groundwater 197.4 953.9 496.2 718.5 142.9
Total Watershed Mass Load: 569.0 1484.1 1135.6 1953.1 323.9
Total Watershed area (ha): 1741 10,753 4564 6686 1504
_ 0.33 0.14 0.25 0.29 0.22
Loading by Watershed
kg/halyr  kag/halyr kag/halyr ka/halyr kag/halyr
Total Maximum Daily Load 0.24
(average of watersheds): kg/halyr
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Table7: Total Nitrogen Results and Total Maximum Daily Lo@dlculations for Attainment Streams

Total Nitrogen
kalyr
Footman Martin M oose Upper Upper
Sour ces/Pathways Br ook Stream Brook Kenduskeag Plegsant
Stream River
Sour ce L oads
Hay/Pasture 140.3 277.8 94.6 541.2 157.5
Crop land 1820.0 1609.8 4598.7 4646.7 180.2
Forest 646.2 2246.5 878.9 2404.6 644.8
Wetland 64.5 600.8 522.1 394.1 136.4
Disturbed Land 0 0.8 7.9 0 0
Sandy Areas 0.1
Low Density Mixed 2.5 90.6 71.4 354 105.8
Medium Density Mixed 0 0 0 0 0
High Density Mixed 275.4 927.9 227.6 1713.6 299.6
Low Density Residential 0 0 2.6 0 26.5
Medium Density Residential 0 0 0 0 0
High Density Residential 0 0 0 0 0
Farm Animals 204 0 934 753.2 153.6
Septic Systems 112.2 1518.0 138.4 272.2 140.4
Source Load Total: 3081.5 7272.3 6635.3 10761.1 1844.8
Pathway L oad
Stream Banks 2.0 46.4 15.6 55.0 7.4
Subsurface / Groundwater 8128.8 28926.3 20255.3 26458.9 5132.0
Total Watershed Mass Load: 11212.2  36245.0 26906.2 37274.9 6984.2
Total Watershed area (ha): 1741 10,753 4564 6686 1504
_ 6.44 3.37 5.90 5.58 4.64
Loading by Watershed
kg/halyr  kg/halyr  kg/halyr kag/halyr kag/halyr
Total Maximum Daily Load 5.2
(average of watersheds): kg/halyr
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Table 8: Total Sediment Results and Total Maximum Daily L&alculations for Attainment Streams

Total Sediment
1000 kglyr
Footman Martin Moose SIS A
Sour ces/Pathways Br ook Stream Br ook Kenduskeag Plef'ﬁant
Stream River
Sour ce L oads
Hay/Pasture 2.80 4.00 1.48 12.56 2.47
Crop land 82.76 21.50 59.92 149.85 4.76
Forest 5.51 16.92 6.06 24.72 4.87
Wetland 0.10 0.36 0.64 0.65 0.07
Disturbed Land 0 0.03 1.15 0 0
Sandy Areas 0.02
Low Density Mixed 0.08 181 2.31 1.19 2.26
Medium Density Mixed 0 0 0 0 0
High Density Mixed 6.16 12.77 0.08 39.30 4.13
Low Density Residential 0 6.59 0 0 0.56
Medium Density Residential 0 0 0 0 0
High Density Residential 0 0 0 0 0
Farm Animals 0 0 0 0 0
Septic Systems 0 0 0 0 0
Source Load Total: 97.4 64.0 71.6 228.3 19.1
Pathway L oad
Stream Banks 2.89 26.78 22.75 87.74 4.43
Subsurface / Groundwater 0 0 0 0 0
Total Watershed Mass Load: 100.3 90.8 94.4 316.0 23.6
Total Watershed area (ha): 1741 10,753 4564 6686 1504
0.06 0.01 0.02 0.05 0.02
Loading by Watershed 1000 1000 1000 1000 1000
kg/halyr  kg/halyr  kg/halyr kg/halyr kg/halyr
Total Maximum Daily L oad 0.030
(average of watersheds): 1000 kg/halyr
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Appendix 3: Agricultural Best Management Practices (BMPs) &
Environmental Regulations

BEST MANAGEMENT PRACTICES

The following list of agricultural best managememactices (BMPs) is based primarily on thésér
Guide for the Pollutant Reduction Impact Comparison Tool (PRedICT)’, and includes additional
information specific to Maine. PRedICT is a softevapplication developed for use in evaluating the
implementation of both rural and urban pollutioduetion strategies at the watershed level. Thi to
allows the user to create various “scenarios” inctvtcurrent landscape conditions and pollutant $oad
(both point and nonpoint) can be compared agaifugtre” conditions that reflect the use of differen
pollution reduction strategies such as agricultarad urban best management practices (BMPs), stream
protection activities, the conversion of septicteyss to centralized wastewater treatment, and dpgya

of treatment plants from primary to secondary ttagy.

Cover Crops

Involve the use of annual or perennial crops taicedthe amount of nutrient runoff and soil losgrfro
fields during the time period between the harvegséind planting of the primary crop. Typically legesn
are planted to cover the bare soil and replenigsbgen to the cropland.

Conservation Tillage

Refers to the planned use of crop residue to prdbex soil surfac.
There are many forms of this management practickuding no-til
planting, mulch tillage, and other tillage techrequ In gener;
conservation tillage is defined as any productigstean that leavest
least 30% of the soil surface covered with cropdres after plantin.
This BMP reduces soil disturbance and conservesdhallowing fa
greater movement of water, less fertilizer use, lasd soil compactiol

Strip-Cropping/Contour Farming

Contour farming refers to the practice of condugtiilage, plantin
and harvesting operations perpendicular to theigmaodf a hill or slop
in order to reduce erosion. This practice is ugualbst effective a
moderate slopes of 3-8% when there are measuralgesrleft fron
tilage and/or planting operations that serve asiature terrace,
retarding runoff and increasing infiltration. Stgpopping refers to t:
system of placing crops in strips or bands on @r lee contour. Tk
practice involves alternating strips with high-tkg cover or perenn
crops with strips with low residue cover.
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Conservation Plan

A plan designed to help better manage the nateslurces of a farm. A conservation plan includas: a
aerial photo or diagram of agricultural fieldsjst bf management decisions, the location of amedale

for applying new conservation practices, a soil magd soil descriptions, information sheets expiajni
how to carry out the specific management decisi@am&l a plan for operation and maintenance of
practices, if needed. A conservation plan is reglif a farm is participating in any of NRCS’s prams.

Nutrient M anagement

Controlling the timing, amount, application methaedurce and placemt
of plant nutrients through the use of nutrient ewmeas (fertilizers
Augmenting nutrients in soils increases the chaatehigher nutriet
outputs to groundwater and other basins. By cdimgolapplicatio
variables, a landowner can limit the amount of pomt source enrichl
runoff. Entails a farm-wide nutrient managementnptaat is based 1
established Maine Department of Agriculture, Comagon, and Forest
criteria.

Grazing Land M anagement

Refers to the utilization of practices that ensadequate vegetation cover in order to prevent skees
soil erosion due to over-grazing and other formswaruse. This is usually achieved by rotating atém
changing feeding locations, alternating crops withzing, etc. Grazing land management practices$) su
as rotational grazing, protect land areas from &sige soil erosion and add needed nitrogen todile s
base.

Agricultural Land Retirement

Involves allowing cultivated land to revert back do‘natural” state of vegetative cover to reduce th
export of sediment and nutrients due to agricultactivities. Includes the conversion of agricudtiuiand
to both forest and wetlands.

Livestock AWMS (Animal Waste Management Systems)

May include a variety of practices, including teiciues to (1) limt
waste runoff, such as cementing and curbing anomafinement areas:
planting grassed buffers around these areas; (Bct@and store was,
such as scraping or flushing systems and storagies tar retentia
ponds; or (3) alter or treat waste, such as reftatimg feed mixes -
composting, among others. A farmer’s selection gladicular practic
or system of practices depends on site-specifitofac the type al
volume of waste to be managed and the proximityhef productia
facility to surface water or groundwater, cost ¢desations, and ste.._
and local regulations.

BRI iy~ e e N e e
I”
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Runoff Control

Runoff management allows farmers to direct rainwatel/or other rund
water away from their manure storage facilities amhfined animl
feeding areas. Techniques include roof gutterdaserwater diversior,
drip trenches, grass filter buffers, sediment kgssubsurface draina
and evaporative or shallow holding ponds in dr@rditions.

Phytasein Feed

Phytase is a naturally produced enzyme that taggegsc acid. Breaking down phytic acid from feed
allows inorganic phosphorus to be absorbed by tbmach and not excreted into the environment.
Supplementing phytase in feed further increasespiturus uptake.

Streambank Vegetated Buffer Strips

Planted vegetation to be used for filtering of rfinavind relief,
detoxifying properties, crop separation, streamsiero prevention, e.
Streambank buffers should consist of native plé®tsne buffers are ud
to reduce wind on flat crop land. All buffers aremad at reducir
nutrient and soil runoff and pollutants from adies.

Streambank Stabilization and Fencing

Collectively refers to several practices that caremployed for the purpusé ui‘innigautiy uf€ esduel
eroding or slumping stream banks have on adjad¢ezdras. The most frequently used form of protection
is fencing that prohibits livestock from tramplistyeam banks, destroying protective vegetation, and
stirring up sediment in the streambed. In additiorreducing direct soil loss caused by stream bank
degradation, fencing also reduces nutrient loadsexh by defecation and urination of the animalghe
stream. Sreambank protection also often involves the use afable crossings and/or streambank
stabilization measures such as the rip-rap, gabion walls, onlgineered solutions.

REGULATIONS

There exist a number of federal and state lawsgdedi to protect the environment. These laws are
intended to be incorporated into local town ordoes) providing protection for wildlife habitat, veat
and air quality, and endangered and threatenedespddajor laws pertaining to habitat conservatmal
local land-use planning include the Federal Endeeth&pecies Act and the Clean Water Act, both of
which are federally mandated laws. Additional lansndated by the state of Maine include:

* The Protection and Improvement of Waters Law regulates activities which discharge or could
potentially discharge materials into waters of stegte (rivers, streams, brooks, lakes and ponds and
tidal waters). This law requires that a licenseobt&ined before directly or indirectly dischargizgy
pollutant.Source: http://www.maine.gov/dep/water/laws/index.html

 The Erosion and Sedimentation Control Law regulates activities involving filling, displacingr
exposing soil. Erosion is one of the primary sosreenutrients leading to degraded water quality in
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lakes, streams, and coastal waters. This law pesvédbrief and basic standard requiring that enosio
control practices be in place prior to earthmoviagg that erosion and sedimentation must not leave
the project siteSour ce: http://www.maine.gov/dep/land/erosion/index.html

* The Natural Resour ces Protection Act (NRPA) regulates activities in, on, over or adjgd® lakes,
ponds, rivers, streams, brooks, freshwater wetlarab tidal areas. Activities regulated under the
NRPA include disturbing soil, placing fill, dredginremoving or displacing soil, sand or vegetation,
draining or dewatering, and building permanentcitmes, in, on, over or adjacent to these areas.
Sour ce: http://www.maine.gov/dep/land/nrpa/

» Shoreland Zoning was enacted to prevent water pollution, and dantaghe natural beauty and
habitat provided by Maine’s surface waters. The langets development along the immediate
shoreline of these resources and requires towrenast a Shoreland zoning ordinance at least as
stringent as a model ordinance developed by tlhe. Staur ce: http://www.maine.gov/dep/land/slz/

 The Maine Endangered Species Act was passed in 1975 by the State Legislature. Thewwides
the Maine Department of Inland Fisheries & Wildkgth a mandate to conserve all of the species of
fish and wildlife found in the State, as well as #tosystems upon which they depend.
Sourcehttp://maine.gov/ifw/wildlife/species/endangeredesps/es_act _partl3.htm

» The Wetlands and Waterbodies Protection rule recognizes important roles of wetlands in our
natural environment and supports the nation-widal gd no net loss of wetland functions and
values. In some cases, however, the level of ntiiganecessary to achieve no net loss of wetland
functions and values through construction of regtaent wetlands will not be practicable, or will
have an insignificant effect in protecting the E®wtwetlands resources. In other cases, the
preservation of unprotected wetlands or adjacelangis may achieve a greater level of protection to
the environment than would be achieved by strigtliagtion of a no net loss standard through
construction of replacement wetlands. Therefore,rthe recognizes that a loss in wetland functions
and values may not be avoided in every instance. Jirpose of this rule is to ensure that the
standards set forth in Section 480-D of the NRP&cti®n 464, Classification of Maine Waters and
Section 465, Standards for Classification of Fr8sinface Waters are met by applicants proposing
regulated activities in, on, over or adjacent to wetland or water body. Source
http://www.maine.gov/dep/land/nrpa/ip-wetl.html

* TheMaine Nutrient Management Law (1998) requires that a farm have and implement an approved
nutrient management plan if it meets one or morth@following criteria, (a) farm confines and feed
50 or more animal units (50,000 Ibs.) at any oneti(b) farm utilizes more than 100 tons of manure
per year not generated on that farm, (c) farm éssibject of a verified improper manure handling
complaint, and (d) farm stores and utilizes red&lU@aterials generated as a byproduct of a
nonagricultural production or treatment process$ bave value as a source of crop nutrients or soil
amendments)ource: http://www.maine.gov/agriculture/narr/nutrientmaaaggent.html

* Maine Site Location of Development Law recognizes that some developments because ofsiaeir
and nature are capable of causing irreparable dantaghe natural environment of the state. The
law’s intent is to address the adverse environnhasitacts of development and to minimize these
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effects. The Board of Environmental Protection eexs each development on a case-by-case basis
and issues permits for certain activities and dgwakents. In order to obtain a permit, a storm water
management plan designed to control a 25 yearpddtorm is required.

Sour ce: http://www.maine.gov/dep/land/sitelaw/index.html
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Appendix 4. Overlap between Initially Proposed NPSTMDL
Water sheds and Regulated M $4 Areas

I ntroduction

DEP received extensive comments on the TMDL, which are detailed in Appendix 5. Many stakeholders were
concerned about the implications of M$4 regulations that may result from the approval of the TMDL. In response,
DEP decided to map the overlap between these watersheds and regulated M$4 areas, as shown in Figures 1-3 and
Table 1, which gives the percentage overlap. The result is that many of these watersheds have a small overlap
between the two areas, while only Mosher Brook is completely contained in the regulated area. None of the streams
listed in this appendix are currently proposed to be included in the NPS TMDL. This information may have
implications for setting stream restoration priorities under thein MS4 program.

Table 1. Percent of overlap between NPS TMDL watersheds and M$4 regulated areas, by town and

county.
Total Watershed
Watershed | Areawithin | PercentArea

TOWN COUNTY Watershed Name |ADB_ID Area (sqg. mi.) | MS4 (sq. mi.) in MS4
Berwick York Adams Brook ME0106000304_625R01 1.1 0.0 3.7
South Berwick |York Adams Brook ME0106000304_625R01 1.1 0.0 1.2
Gorham Cumberland |Mosher Brook ME0106000103_607R08 1.3 1.3 100.0
Westbrook Cumberland |Inkhorn Brook ME0106000103_607R07 3.9 0.1 2.9
Windham Cumberland [Black Brook ME0106000103_607R01 3.9 0.6 15.2
Windham Cumberland |Colley Wright Brook |ME0106000103_607R03 7.7 1.6 21.0
Windham Cumberland |Inkhorn Brook ME0106000103_607R07 3.9 0.0 0.7
Windham Cumberland |[Otter Brook ME0106000103_607R09 2.1 1.4 66.7
Windham Cumberland [Pleasant River ME0106000103_607R12 49.1 4.8 9.7
Lewiston Androscoggin [No Name Brook MEQ0104000210 418R02 15.4 7.6 49.2
Lewiston Androscoggin |Stetson Brook ME0104000208_413R03 14.9 1.7 11.1
Sabattus Androscoggin [No Name Brook ME0104000210_418R02 15.4 0.7 4.5
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Figure 1. Adams Brook watershed and M $4 regulated area overlap in Berwick and South Berwick.
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erlap in Windham, Gorham and Westbrook.
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Figure 3. M4 regulated area and NPS TMDL overlap in Lewiston and Sabattus.
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Appendix 5: Public Review Comments and Responses

I ntroduction

The Department received comments from eleven iddals or organizations on the NPS TMDL during
the official public comment period from December 2015 to January 29, 2016 and wishes to thank all
persons who provided input. DEP received substambmments from the parties listed below, and those
comments are either quoted or paraphrased andnpedse italic typeface. A DEP response followsheac
comment. The responses to comments do not inckgfnses to editorial comments or errors, such as
misidentified towns and watersheds listings; thesaes were reviewed and corrected.

Almost all commenters requested more time to rexteswTMDL. DEP decided to not grant this request
as the traditional 30-day review period had alredégn extended to 39 days. During that period
stakeholders were able to make comments and hadpipertunity to attend a public comment event.
Many commenters were concerned about the implicatior MS4-regulated communities that may result
from the approval of the TMDL. DEP mapped the omerbetween these NPS TMDL watersheds and
regulated MS4 areas, as shown in Appendix 4. ThE BEcontinuing to assess how to account for the
stormwater discharges from these regulated MS4shasdtherefore removed those streams listed in
Appendix 4 from this TMDL. The DEP does expecirtolude these in a future update to this TMDL.
Any proposed revisions to the TMDL would only be deaafter providing opportunity for additional
public comment.

Responsesto Comments

Watershed Selection

Paraphrased comments from:

* Robyn Saunders, Cumberland County Soil and Wates@wation District (CCSWCD)
Jami Fitch, CCSWCD - Interlocal Stormwater Work@gpup (ISWG) Facilitator
Damon Yakovleff, CCSWCD Watershed Analyst
These commenters will subsequently be referred@ t€@SWCD/ISWG’

e Town of Falmouth

* Town of Windham

* Town of Gorham

* Albert Mosher, Gorham

What process was used to guide DEP’s selectioneoiviatersheds?

The process begins with a determination that anvaty is impaired when monitoring results show that
Maine’s water quality standards (WQS) are not riéaters that do not meet WQS are placed on the
303(d) list of impaired waters in Maine’s bienniategrated Water Quality Monitoring and Assessment
Report(IR). The Clean Water Act (CWA) requires the deypshent of TMDLs for impaired waters, and
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USEPA requires states to set priorities and a tmaelor TMDL development in the IR. Each stream-
specific appendix in the NPS TMDL notes the datd Whas used to list the waterbody as impairedhén t
2008 IR, these streams were identified for TMDL @lepment by 2009, but the process was delayed until
2015. The streams were included in the NPS TMDLabse DEP’s analysis indicated that the
impairments were caused by nutrient enrichmentsadimentation issues.

Coordination of Watershed Sampling

Paraphrased comments from:

« CCSWCD/ISWG
* Town of Falmouth
* Town of Windham
* Town of Gray
* Town of Gorham
* Albert Mosher, Gorham
* Town of Raymond
What is DEP’s protocol for coordinating and proaaly communicating with municipalities and

landowners on these TMDL efforts?

DEP relied on the public comment period to commat@avith the public about the TMDL because the
Department did not anticipate any regulatory effe¢he information regarding impairment statusIbf a
Maine waters can be found in the IR, available &P website. DEP also responds to specific request
for information from the public and proactively edmates sampling efforts with stakeholders dutimeg
development of watershed management plans (WMPs).

Unintended Consequences

Paraphrased comments from:

» CCSWCD/ISWG

* Town of Falmouth

» Town of Windham

* Town of Gray

* Town of Gorham

* Albert Mosher, Gorham
Has DEP evaluated the possible unintended consegsemf this TMDL and other regulatory
requirements that could be contributing? Expectatisat municipalities will become ‘enforcers’ of tea

quality standards. Impacts on family farming.

The current MS4 permit states that channelizedrst@ter runoff (a point source) from designated MS4
areas cannot cause or contribute to an impairmiérg. responsibility to address regulated stormwater
runoff begins with the original 303(d) listing. TAR&DL, which pertains to waters principally affedtby
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nonpoint sources (not regulated under the CWA)po¥ed up on the impaired listing by identifying
pollutant sources and estimating the pollutant cédos needed to meet water quality standards (WQS)
as required by the CWA. The TMDL is a technical wiloent that does recommend future actions to
achieve healthy waters and this information is tes as guidance, not a regulatory prescription

The presence of a TMDL tends to increase commuagreness of existing stream impairments and
sometimes stimulates stakeholders to take actibarelare no apparent unintended consequences on the
streams covered by the Percent Impervious Cove)y {IADL, Statewide Bacteria TMDL (which
included several streams also included in the NM®O), Prestile Stream TMDL or the Dudley Brook
TMDL. Progress is being made, with the assistarfc819 grants, to develop WMPs and implement
BMPs on a subset of the streams covered by thedel M

The NPS TMDL identifies pollutant sources and tkduction in pollutants needed to achieve WQS.
Reductions will occur through the implementation wafluntary BMPs, not through enforcement of
pollutant load limits. Responsibility for restorimgpaired streams is not confined to a specifielef
government and any successful restoration effouires a partnership among stakeholders.

NPS TMDLs using this model have been approvedrneetiother Maine agricultural watersheds and have
existed for more than a decade, beginning with Bisbok in Fairfield in 2005. These TMDLSs rely on
voluntary implementation of agricultural BMPs anal bt deter farming activities. An approved TMDL
generally increases eligibility for funding for faing practices through the Natural Resource
Conservation Service (NRCS) and other agriculttuating agencies. If a municipality feels that #es
traditional sources of funding for agricultural BEIFnay not be available to local farmers, it is a
challenge that would be best explored during theeld@ment of a WMP.

With respect to regulatory impacts from regulate84vtischarges, the DEP is continuing to assess how
to account for those stormwater discharges andheasfore removed those streams listed in Appe#adix
from this TMDL.The DEP does expect to include thesa future update to this TMDL. Any proposed
revisions to the TMDL would only be made after pding opportunity for additional public comment.

Communicating Financial I mplications

Paraphrased comments from:

« CCSWCD/ISWG

* Town of Falmouth

e Town of Windham

* Town of Gray

* Town of Gorham

» Albert Mosher, Gorham
* Town of Raymond

How can lines of communication regarding naturasoerce priorities and financial implications be
improved? Request that DEP conduct financial im@esstessment for this TMDL, as would be done for
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any other DEP rulemaking.

There is a cost associated with developing WMPsthate is a cost to having polluted waters flowing
through our communities. There are financial clmgles associated with cleaning up Maine’s impaired
waters and DEP has worked with municipalities teettlep WMPs over the last decade to find reasonable
solutions to meet these challenges, including pliagi funding. It is in the municipality’s best imést to
spearhead watershed planning because they havdaleknowledge needed to integrate economic
growth and community needs with water quality imny@ment projects. Through the WMP process the
town has the ability to develop a reasonable tineefor implementation projects and seek grantswiiat

in aid in accomplishing plan objectives,

Maine DEP has been developing TMDLs for at least tfecades and they have never resulted in
rulemaking for a variety of legal reasons and piaérconflicts with the CWA. These TMDLs are not
appropriate for Maine rulemaking because a rulenffthe Secretary of State’s website) ‘is intended t
have the same legal force as a statute, so thgbl@smoe could be compelled’. The NPS TMDL is not a
document designed to measure compliance with tieentiand sediment goals. DEP anticipates that
compliance will be voluntary through the implemeiatia of BMPs. Rulemaking would circumvent the
flexibility in the stream restoration process, iat¢ a legal burden on implementation plans arer #tte
nature of WMPs.

Use of MapShed

Paraphrased comments from:

» CCSWCD/ISWG

« Town of Falmouth

» Garrison Beck, Midcoast Conservancy
Has DEP used this model before in ME? Request B&® consider providing more information on
limitations associated with the model and the datpecially with respect to buffers and landudew
does DEP plan to share and distribute the watersdpetific information with each watershed and
community? What does DEP see as their role indata distribution effort?

In the event that other watersheds are added tdishe@f 30 streams included in this TMDL, how does
DEP plan to make the public aware of the additioritte list of watersheds? What are the public motic
requirements for adding watersheds to the list@irBthe future?

DEP used MapShed for TMDLs on Prestile Stream andl€y Brook, both of whichave beempproved

by USEPA. The MapShed model was calibrated usimtg flam Maine and the other New England states
through a project sponsored by the New Englandrdtate Water Pollution Control Commission
(NEIWPCC). As stated in the TMDL, the model doeseéhassumptions, which is true of all models, and
these assumptions have been documented in the Mdpi&rature (see TMDL Appendix 2). MapShed is
a mid-range model that has been used for TMDLgherostates and the output is suitable for calmgdat
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NPS load reductions that will result in the apgiima of BMPs.

With respect to the use of stream buffers in thel@hdouffers on agricultural lands are treated BB
and used to adjust nutrient and sediment resutt fcontributing landuses. Essentially, the model
produces the nutrient and sediment values withgnarian buffers, and then model runoff loads are
adjusted based on the length and width of the iepabuffers. Riparian areas in agricultural lanlist t
have no buffers do not contribute towards the loadlictions. Additionally, buffer reductions do not
apply on forested land. In the TMDLSs, all approfgieeductions were made based on riparian conglition
including buffers in excess of 75 feet.

As is customary with TMDLs, DEP will place all TMDdlocuments on the DEP website for use by the
affected communities. If new waterbodies are prefdd® be added to the NPS TMDL, the Department
will notify stakeholders as appropriate. In addifidhe standard public notice process for any draft
TMDLs will be followed.

Selection of Attainment Streams

Paraphrased comments from:

» CCSWCD/ISWG

* Town of Falmouth

» Garrison Beck, Midcoast Conservancy
How did DEP choose the number and location of the &ttainment sitesPhe list of five attainment
streams is not representative of streams througtieustate, nor is it a large enough sample size.

DEP and the contract consultant, FB Environmentaliewed DEP databases and GIS maps to find
attainment streams whose watersheds had similaalbebaracteristics as the watersheds of the irdai
streams. Attainment waters needed to have meaiilegkeis of agriculture and little urbanized araagd

be known to attain WQS. It was challenging to fiivg attainment streams with agricultural developine
that could be used to set realistic water qualdglg. The alternative would have been to use atti
streams with watersheds dominated by forested Jamdigh would have resulted in lower nutrient and
sediment goals. Appendix 2 on the MapShed Modelsgo&o depth on the characteristics of the
attainment streams.

Water Quality Monitoring Stations

Paraphrased comments from:

» CCSWCD/ISWG

* Town of Falmouth

* Town of Cumberland

» Garrison Beck, Midcoast Conservancy

Where are the water quality (WQ) monitoring statidocated within the watersheds? What was the
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rationale for choosing the monitoring station loicais?

Request that maps should be finished to profeskstaadards and at higher resolution.

Monitoring and assessment stations for this TMDlremehosen based on access and representativeness.
The same criteria are used for DEP WQ samplingirecal.

Formatting watershed maps to fit on a single pamesdnean some details may be lost, but the maps
provide reasonable depictions of the informatiothn TMDL report. Interested parties that are esézd
in more details may contact DEP for specifics.

WQ Monitoring Data

Paraphrased comments from:

+ CCSWCD/ISWG

» Town of Falmouth

* Town of Cumberland

» Garrison Beck, Midcoast Conservancy
Data used in the TMDL are out of date and come feolimited number of monitoring stations. All data
referenced in this draft TMDL report should be pded immediately for review.

The TMDL presents documentation of the impairmeant] is a process that comes after an impairment
determination has been made. The documentatiothéormpairment is done through the 303(d) listing
process and the listing methodology is describethénIR. In essence, DEP adheres to quality-assured
methods and employs a peer-reviewed approachedstamtswith current scientific standards. An
impaired stream is placed on the 303(d) list (Catedh-A in the IR) and is moved off the list (to
Category 4-A) once the TMDL is completed, regarslles recent WQ monitoring data. Ideally, DEP
would collect current data on all TMDL streams, lbesources are limited and it is technically not a
requirement of a TMDL assessment. A TMDL'’s primamypose is to assess pollutants and estimate the
load reductions needed to achieve WQS. The Hahgaessment described in each watershed-specific
report was conducted to provide a broad indicatstream condition that integrates a set of obsEms,
beyond a simple data measurement. Some data cdaubd on DEP’s website for the Biological
Monitoring Program (aquatic life data) and the \faker River Monitoring Program. WQ data stored in
DEP’s Environmental and Geographic Analysis Datab@GAD) can also be requested through the
Department’'sSampling Data Google Earth project

TMDL Calculations and Assumptions

Paraphrased comments from:

« CCSWCD/ISWG
 Town of Falmouth
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Why are natural background sources omitted from BHMDL calculation equation?

The explanation for the omission of natural backgbsources can be found on page 12 of the TMDL.

TMDL I mplementation

Paraphrased comments from:

» CCSWCD/ISWG

« Town of Falmouth

» Town of Windham
Request that DEP provide information on how WQSexgected to be attained through the proposed
implementation. What happens if a WMP is devel@segdroposed in this draft TMDL report, but WQS
are not achieved?

DEP anticipates that over time WMPs for each watmtswill be developed and define what is needed to
achieve WQ goals. Stakeholders would then implertrenplan over time. If a community has reasonably
implemented a WMP and made all feasible effortsestore a waterbody and attainment is still not
possible, then a Use Attainability Analysis (UAADuld likely be the next step. Under the CWA, a UAA
is the process that enables a community to engdubsit of rigorous restoration activities.

Overlap Between NPS TMDL Watersheds and Regulated M$4 Areas

The following information is supplied in respongegeneral concerns voiced by commenters regarding
the overlap between the NPS TMDL watersheds and 884s. The DEP is continuing to assess how to
account for the stormwater discharges from theggllated MS4s and has therefore removed those
streams listed in Appendix 4 from this TMDL. Th&P does expect to include these in a future update
to this TMDL. Any proposed revisions to the TMDlowld only be made after providing opportunity for
additional public comment.

Please see Appendix 4 for further details. Commsntere:

* Town of Falmouth

* Town of Windham

* Town of Gray

e Town of Gorham

* Town of Raymond

* Town of Cumberland

» Kristie Rabasca, Integrated Environmental Engimegri

There are no watersheds that overlap with the adgdIMS4 areas in Falmouth. The runoff in the Hobbs
Brook watershed is not covered by the MS4 program.

There are five watersheds that overlap with thelledgd MS4 areas in Windham, and all overlap to
varying degrees. Overlaps range from less thanl@kb@rn Brook) to 67% (Otter Brook).
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There are no watersheds that overlap with the aggulMS4 areas in Gray. The runoff in the Pleasant
River watershed and Thayer Brook watershed areamared by the MS4 program.

The Mosher Brook watershed in Gorham is 100% witheregulated MS4 area.

There are no watersheds that overlap with a regnil®tS4 areas in Raymond. This is expected because
Raymond is not covered by the MS4 program.

There are no watersheds that overlap with the a¢gtlMS4 areas in Cumberland. The runoff in the
Hobbs Brook watershed is not covered by the MS4nara.

Phosphorus and Nitrogen Data

Paraphrased comment from:
» Town of Cumberland
Were phosphorus and nitrogen data collected on [ddrook?

No, no such data is available.

Pollution Source Assessment

Paraphrased comment from:
e Town of Cumberland

Pollution source IDs 5, 7, 8 and 9 are omitted froable 2 in the Hobbs Brook appendix. What were the
results for these IDs, and were the observatioosifthose locations used in the analysis?

The Pollution Source ID Assessment only contributesstock numbers to the MapShed model. The
assessment was conducted to provide a survey danfut pollutant sources that could aid in
understanding watershed conditions and in the dpweént of WMP. The nutrient and sediments values
are derived solely from the MapShed model, whiclesusnany factors including: landuse runoff
coefficients, soils, groundwater inputs, rainfalgvation, septics, livestock counts and ripariandition.
The non-sequential Source ID numbers do not megnifisant data is missing.

Habitat Assessment

Paraphrased comment from:
» Town of Cumberland
Please describe how the habitat assessment wasrnugesieloping pollution load reduction targets.
The Habitat Assessment was conducted to provideadhkindicator of stream condition that integrates

set of observations beyond a simple dissolved axygeasurement. It does not contribute input data to
the MapShed model so the choice of the site whereassessment was conducted does not affect TMDL
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nutrient and sediment loading values.

Stream Buffers and the MapShed Model

Paraphrased comment from:
* Town of Cumberland

Please describe how the model accounted for stssgments that have neither more than, nor less than
75 feet of vegetated buffer. Were accommodatiomie nmathe model to account for the stream areal wit
more than 75 feet of vegetated buffer?

As described in Appendix 2 on MapShed Methodoldgyfers on agricultural lands are treated as BMPs
and used to adjust nutrient and sediment resutt fcontributing landuses. Essentially, the model
produces the nutrient and sediment values withiparian buffers, then model runoff loads are adjdst
based on the length and width of the riparian yaff€he riparian areas in agricultural lands theatehno
buffers do not contribute towards the load redunsgticAdditionally buffer reductions do not apply on
forested land and all appropriate accommodatiodseductions were made based on riparian condition.

Livestock Counts and Modeling Methodology

Paraphrased comment from:
e Town of Cumberland

Were nitrogen and phosphorus modeling based omseamed livestock counts? Did the model account
for reduced loads from segments with more thanods{buffers?Please describe hay/pasture nutrient
inputs and address the potential for double-countilVe are concerned that the required nutrient
reductions are mostly based on one livestock observin the lower third of the watershed.

The 50 cows were not assumed to be present, bet astnally observed in the watershed. All observed

livestock was used in the model, so 50 cows antdd%es were used as input parameters. It was noted
that the cows were in close proximity to the broblag all livestock documented in the watershed are

included in the model. Yes, the model accounteddduced loads from segments with more than 75-foot

buffers.

Describing the hay/pasture inputs requires a hasierstanding of how the MapShed model works, basic
model assumptions and how nutrient runoff coeffitseare derived. This information is described in

depth in Appendix 2 and on the MapShed Model webgihimal unit inputs are independent of landuse
runoff coefficients and are not double-counted.

The livestock numbers are estimated due to theegegf difficulty of getting accurate numbers in any
given watershed. It was decided to survey the whegt and count the animals that could be obsemned a
use those numbers in the modeling. However, thisageh has limitations and likely underestimates th
actual numbers of animals in the watershed, whiely nesult in lower nutrient load calculations. The
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survey was not limited to the lower portion of thvatershed and the assessment ID #s represent the
results of observations made.

| nterpretation of the TMDL/Waste Load Allocation Equations

Paraphrased comments from:

» Town of Cumberland
» Kiristie Rabasca, Integrated Environmental Engimegri

Please correct the TMDL discussion of Load Allowasi versus Wasteload Allocations in this NPS
TMDL, which does not address point-source pollution

This usage of Load Allocations versus Wasteloadba@dtions in a TMDL is one that is open to

interpretation. DEP’s interpretation of the TMDL uagion has been vetted by USEPA through the
approval of past NPS TMDLs. We acknowledge the cemtnand thoughtful interpretation, but see no
technical advantage to making the changes requested

Description of Measures that Need to be Taken

Paraphrased comments from:
* Town of Cumberland

Please describe the measures that need to be takeMEPDES permittees and include them in each
watershed-specific appendix.

The TMDL does not require measures by MEPDES p&zgst The ‘Recommendation’ section in each
watershed specific summary describes the next stepsrds implementation of the TMDL. Definitive
measures need to be determined through a stakelmlotsess rather than as a prescription arisingn fro
DEP assessment and modeling efforts.

Natural I mpairment

Paraphrased comments from:

» City of Lewiston

» Garrison Beck, Midcoast Conservancy
The MapShed modelling results found that no TMIucéons were needed for a number of waterbodies
(including No Name Brook and some Sheepscot Rivimstaries) and only minimal reductions for
others (including Stetson Brook). Given these testhe necessity of the TMDL and potential regoiest
are unclear DEP should comment on the potential for naturalammpents of these waterbodies.

All streams documented as impaired on Maine’s 30[B¢tlare required to undergo a TMDL assessment
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or demonstrate that they attain WQS. Prior to cetidg the TMDL study, DEP did not know that the
MapShed model would find that some streams woutcheeded any, or only small, pollutant reductions.
These modeling results are unusual and DEP is wejghe best course of action. For some time, DEP
has been looking into whether low DO levels in sowsers are the result of natural conditions, but
proving this condition is challenging. Where eviderexists that low DO is natural, DEP would conside
listing these waters as natural, subject to approydJSEPA. In February 2015, USEPA developed a
framework for defining and documenting natural doods. This framework requires the development of
site-specific WQS. Alternatively, gathering infortied and preparing the TMDL for USEPA approval is
part of a process that will lead to removing thesgers from the 303(d) list.

NPS Priority Watershed

Paraphrased comments from:
« City of Lewiston

Why are No Name and Stetson Brooks, which requrerronly small pollution reductions, on the NPS
priority list? Notification for the review of them& TMDLs should have occurred prior to the reqdest
the removal of waters from, or addition to, the NR®rity Watershed list.

These brooks have been on the NPS Priority Waténstebased on the original impairment listingedu
to low DO, and MapShed modeling results were naivwkm prior to the TMDL study. The NPS Priority
Watershed list sets priorities for eligible watévsreceive 319 grant funds, and there are no réegyla
implications for a stream that is on the list. TRES TMDL has implications for the way DEP will
manage and approach these waters in the futurex BE&P’s perspective, the timing of the releasehef t
NPS TMDLs versus the NPS Priority Watershed liststh not have any significant effect.

Watershed Source Assessment

Paraphrased comments from:
« Garrison Beck, Midcoast Conservancy

Please develop more accurate estimates for livkstedilizer application variability and hay field
information, and revise Total Phosphorus loads.

This project employed peer-reviewed, quality-assunethods to collect field data. The concern that t
field assessments do not accurately representdiu@laconditions in the watershed has merit sinte a
increase in time and efforts results in better @aluMost field assessments face time constraiotsgal
with the pressure to summarize results for subsecamalysis and reporting; this project is no difd.
The results generated by the MapShed model areingdgahwhen compared to other watersheds and
they provide a reasonable way to estimate theivelaglues of nutrients and sediments. This mehas t
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project needed a consistent approach for datactiolfeto minimize bias in the subsequent compagson
Collecting the data in the manner the commentegestg would introduce bias, unless it was dondlin a
30 watersheds. There is no logistical opporturitycdllect more data on all the streams and reviee t
model for the purpose of the TMDL.

While revising the TMDL is not feasible, developiagvatershed management plan (WMP) provides an
opportunity to collect more accurate data and taken-depth look at landuse conditions in the wsited.
The WMP also has the advantage of being done whtifrom local stakeholders who are vested in the
long-term health of the streams. The MapShed mcaoigld be revised for the WMP and has an add-on
model called PRedICT (see Appendix 2), which eg@®aiutrient and sediment reductions from the
application of BMPs.

Focuson Agriculture
Paraphrased comments from:
« Garrison Beck, Midcoast Conservancy
We request that DEP provide further comment on agriculture can be presumed to be a leading cause
of NPS pollution.

The NPS TMDL does presume agriculture is the soaftke observed impairments and this relationship
is described on page 12 of the TMDL. The connechietween nutrient and sediment-laden runoff and
impairment is well-documented (see Introductiortisadn the TMDL) for truly impaired waters, butish
connection does not exist in waters that are by tmpaired. These are waters that may have lowadO

a result of natural conditions, as is the caseomesSheepscot Rivers tributaries. TMDL assessnants
not designed to accurately describe natural watedsattributing impairments to pollutant loads cogi
from forested areas is a symptom of this problem.

Watershed Management Collaboration

Paraphrased comment from:

» Garrison Beck, Midcoast Conservancy
It appears that WQ data from local stakeholdersemMargely disregarded. Please provide guidance on
the applicability (implementation), severity andaeability of this TMDL.

Stakeholders were not disregarded, but WQ dateaah is a minimal part of the TMDL, which is
based on information contained in the 303(d) lisingpaired waters in Maine’s biennial IR. Some data
cited in the TMDL were collected by stakeholdeos,dxample data from Chamberlain Brook, Whitefield
at station CHABKOO1-F.

Section 7, Implementation and Reasonable Assurantte TMDL document goes into details on what a
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WMP entails and how to get started. The best piactart is by communicating with DEP staff invalve
with the 319 grant program, and more information n cabe found at
http://www.maine.gov/dep/water/grants/319.htRégarding the enforceability of the TMDL, please se
DEP’s response to ‘Unintended Consequences’, above.

Nutrient Management Ordinance

Paraphrased comment from:
» Garrison Beck, Midcoast Conservancy
We request that DEP provide further informationmutrient management ordinances.

Resources to pursue this recommendation are alatatough theNutrient Management Prograat the
Maine Department of Agriculture, Conservation aodestry.
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